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INTRODUCTION 
American farmers have been operating in an economy marked by continual 
adjustment, change and growth. The industrial and technological advance­
ment of the national economy has had a significant impact upon the 
agricultural sector. There have been adjustments in the composition of 
the total inputs used by crop and livestock enterprises. These enterprises 
have been utilizing substantially greater proportions of inputs purchased 
from off-the-farm sources. Conversely, there have been sizeable reduc­
tions in the proportion of inputs supplied by the farm. Such adjustment 
trends in the resource combinations are indicators of the changes evolving 
in the cost structures and production possibilities of many kinds of 
agricultural firms. 
Farming under agricultural adjustment has become a more complicated 
and demanding task. Effective planning has become a necessary measure 
since farm income levels have tended to depend on the proper combination 
of production practices and alternatives. The scope of the problem of 
planning for adjustment has required that individual farm plans be sub­
jected to continuing study and review. Individual programs must be 
consistent with scarce resource supplies and prevailing market prices. It 
has been difficult for farmers to maintain a balanced planning perspective 
when confronted by the effects of varying levels of costs, incomes and 
prices under adjustment. 
Successful planning requires that considerable attention be given to 
the short run and long run economic aspects of time. Short run optimum 
programs demand constant appraisal since the firm's productive capacity 
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tends to be restricted by its resource base. Also, there are many individ­
ual short run farm plans which must be prepared for different points in 
time. 
Skillful management involves effective organization of the short run 
plans into a long run optimum planning framework. In the long run, the 
firm has more flexibility for growth as it is not so closely tied to its 
short run resource base. Such planning facilitates the evaluation of 
profitable farm adjustment by increasing the size of the business. This 
information helps determine whether it is better to buy feed and other 
non-land resources or to acquire additional acres. A related problem 
involves consideration of the returns accruing to the firm from the 
acquisition of additional amounts of limiting resources. Information 
derived from programming procedures may aid the development of expansion 
models if added amounts of scarce resources are partly selected through 
their estimated shadow price values. 
Farm planning remains complicated because of lack of knowledge and 
uncertainty. One form of uncertainty involves an answer of how safe is 
it to generalize from the estimated solutions flowing from different farm 
plans. As such, the price range over which the optimum plan is stable 
offers a basis for placing some confidence in the results of individual 
farm planning procedures. 
In addition to an evaluation of how certain programs may raise income 
levels, the appraisal of income possibilities may assist in smoothing out 
the choices and adjustments required by individual farm plans. Such 
estimates will provide valuable information for capital accumulation and 
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growth. Further, this knowledge may be worthwhile in those cases where 
certain farm plans would not produce enough income for farm families 
whose welfare may be improved by shifting occupations. 
This study is an application of certain planning concepts in order to 
provide information about income possibilities from adjustments in resource 
use and farm output for small farms on Tama-Muscatine soils. It includes 
an examination of the role of resources, especially capital, in the 
individual farm planning procedures for agricultural adjustment. The 
emphasis on resource allocation among competitive uses exists on a 
continuing basis for all farms. 
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OBJECTIVES 
The main purpose of this study has been the programming of optimum 
farm plans in order to investigate and review available alternatives in 
which farmers on Tama-Muscatine soils may profitably expand scale of 
operations and increase incomes under anticipated trends of current crop 
and livestock price relationships. 
Specific objectives consistent with this study's over-all purpose 
are: 
(1) To consider the over-all farm organization in order to determine 
which enterprises and enterprise combinations are most profitable for the 
successful farm manager who employs appropriate soil conservation 
practices within the typical farm resource situation. 
(2) To determine the relative amounts of net operating income gener­
ated when with greater accessibility to capital the firm is allowed 
greater flexibility for adjustments through: 
a. changes in relative sizes of enterprises 
b. intra-firm shifts of resources among enterprises. 
(3) To estimate the limits of size which may be attained by optimum 
farm programs under the conditions where: 
a. the firm has access to relatively large amounts of capital 
b. building space and family labor are the only resource 
constraints 
c. provisions are made for treating such farm assets as 
capital, facilities and land as variable inputs. 
(4) To estimate the shadow prices of resources which limit farm 
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programs. 
(5) To compare estimates of the price ranges over which particular 
farm enterprise combinations achieve relative degrees of stability for 
varying ranges of capital. 
(6) To appraise the effect of a planning period of selected length 
on the most profitable combination of farm enterprises. 
(7) To compute optimum farm programs in cases where nonself-
liquidating facilities may be purchased and amortized at an accelerated 
rate less than their depreciated lifetime of use. 
(8) To investigate farm adjustments resulting when livestock enter­
prises and facilities are expanded subject to the limitations of the 
farm's initial existing land area. 
(9) To examine the levels of operator income generated as a result 
of firm expansion on the extensive margin through the buying of additional 
land with one form of the land purchase installment contract. 
(10) To estimate operator labor income for the purposes of: 
a. analyzing the different farm programs' debt repayment 
capabilities in the event of undertaking expansion of scale 
of operations 
b. comparison with estimated nonfarm income levels. 
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SETTING OF STUDY 
The problem of determining the optimum farm size exists on a continu­
ing basis. Many farms are operated with undersized land tracts, small 
livestock numbers and less than optimal amounts of capital for adequate 
management of the agricultural firm. Consequently, low farm incomes are 
as much a function of farm size as of any other single factor (13). 
Several measures such as capital managed, livestock numbers, and farm 
acreage may be used as crude indicators of typical farm size in the Tama-
Muscatine soil areas (16). Farm size on the average approximated 190 
acres, but the modal farm size only amounted to 160 acres. Hogs are the 
most important source of income on the majority of these farms. Farmers 
in this area have most frequently produced 30 litters of hogs yearly. 
Cattle feeding is a major income earner for a considerable number of 
farms, but the average number of cattle totaled 27 head per farm (47). 
In the following analysis, this information served as the basis for 
the initial organization of amount and form of capital assumed existing 
on the farm for which alternative programs were computed. Such informa­
tion also provides some indication that many farms fall significantly 
below the optimum size requisite for profitable commercial farming. 
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REPRESENTATIVE FARM SITUATIONS 
Resources 
Prior to consideration and discussion of the solutions computed for 
the optimum programs, the sections which follow describe estimated avail­
able farm resource supplies which provide the basis for the input-output 
data used in this study and serve as the basic constraints to the scale 
of operations and income levels of the firms. 
Available resource supplies are discussed under varying conditions to 
approximate either short-run or long-run production periods. Classifica­
tion of resources in the short-run involves a distinction between fixed 
and variable inputs which is temporal. Resources fixed in one period may 
be variable for a longer period of time. 
Short-run farm problems involve the optimum utilization of plants of 
given sizes within the constraints of the fixed input levels. The farm 
manager has a greater freedom to vary the scale of plant and select an 
optimum size of plant in the long run (21). 
Buildings 
Hay and grain storage space is assumed adequate for the size of crop 
enterprises permitted by resource constraints in this study. 
There is an average available space for 15 units each of spring and 
fall pigs. Estimated facilities capacity is assumed available for 15 
beef cows and 20 some head of heavy feeder stock. In model A, livestock 
enterprise size is initially limited to the capacity of facilities on the 
farm. 
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In Models B and C which allow scale expansion on intensive or ex­
tensive margins, the facilities category is used to classify all extra 
equipment and shelter capacity purchased to service the livestock systems 
expanded beyond the farm's initial building and equipment restrictions. 
Cost of facilities, treated as fixed costs, did not enter the 
production planning process in Model A. However, when treated as variable 
costs in Models B and C they are charged to the enterprise using their 
services. Operating capital will be used for expansion if present 
facilities prove inadequate to shelter and care for additional livestock. 
New portable housing is assumed for the expansion of hog facilities 
and the capital outlays amortizing such expenditures are included in the 
operating funds. Some farmers may possibly increase the size of the hog 
enterprises at little additional expense by converting cattle facilities 
which might serve a dual purpose. However, in many cases, such conversion 
costs would be quite substantial so that more flexible facilities expan­
sion is recommended for this study on the basis of proven demonstration 
under actual farming conditions. All hog systems are assumed to utilize 
this form of expansion facility. 
The four litter system tends to be a specialized operation. Previous 
studies have given emphasis and weight to the use of elaborate centralized 
setups composed of separate facilities for sow colony confinement and 
farrowing, growing, fattening and finishing of market hogs (15). However, 
the high overhead costs of specialized buildings would provide a farmer 
either just starting or with low capital with too heavy a fixed cost 
burden under current agricultural economic conditions. These times in 
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agriculture require shrewd management of the farm's fixed cost structures 
and demand exercise of caution in the assumption of additional expensive 
fixed cost burdens in the form represented by the highly centralized hog 
feeding system. 
An objective of this study was to estimate whether nonself-liquidating 
facilities can be paid for from earnings of the activities using their 
services in a substantially shorter time period than their actual depre­
ciated lifetime of use. Consequently, the amount of $23.53 was estimated 
as the annual charge amortizing the cost of these newly acquired 
facilities over a ten year period of time. Table 21 in Appendix A 
provides the specific cost details assumed for the expansion of hog 
facilities for the three different hog systems. 
Most beef cattle enterprises are commonly thought of as doing well 
with minimum amounts of facilities and shelter. Calves have higher 
requirements than older stock. However, there is a much more pressing 
need for adequate facilities for large numbers of cattle which will effec­
tively contribute to efficiency in handling such enterprises. Pole shed 
housing is included as part of the charge for acquiring the beef expansion 
facilities considered in this study. 
Similar to the method described for hogs, an annual amortization 
charge of $13.96 was estimated for use in this study to determine the 
extent which beef activities in competition with hogs could amortize 
nonself-liquidating facilities. Table 21 in Appendix A also summarizes 
the estimated cost details for the beef expansion facilities. 
According to Illinois data (25), corn silage can be adequately stored 
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in a horizontal silo. The annual amortization charge was estimated to be 
around $0.82 per ton of constructed silo capacity as given in Table 24 of 
Appendix A. 
Capital 
Total capital managed is subclassified as either operating capital or 
1 2 
overhead capital investment and annual fixed costs in this study. ' 
Total capital managed may be estimated for each of the computed programs. 
The approximate machine investment for a machinery combination partially 
depreciated or bought secondhand is estimated under current day prices at 
$10,653. The initial real estate investment based on an average $291.41 
per acre for 160 acres totals $47,106 (47). Total capital managed for 
each owner-operator plan reported may be computed for each level of 
operating capital by adding to that amount the above given totals for 
average machinery investment and real estate. 
In the short-run programs in Model A, only the capital input is 
varied with the land, labor and building resources fixed at initial 
levels. Operating capital in these programs consists of annual cash 
expenditures and investment in livestock. 
^"Total capital managed" represents the value of all assets directed 
by the farm operator but does not consider ownership of these assets (23). 
2to be established in farming requires an overhead capital investment 
in real estate with improvements, crop machinery, and annual fixed costs 
which account for depreciation and taxes on personal property and real 
estate. 
Annual cash expenditures are required for electricity, fuel, oil, 
building and machinery repairs, seed, fertilizer, supplement, taxes and 
miscellaneous expenses. 
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The long-run programs in Models B and C assume a time period of 
sufficient length to allow varying the inputs of labor, land, buildings 
and facilities according to prescribed conditions. In the relevant expan­
sion models, operating capital may be utilized in purchasing the requisite 
labor, land, building and facilities inputs. 
Among all resource endowments of the farm manager, capital is fre­
quently the most restricting and the input which may uniquely determine 
or specify the optimum plan. This condition is commonly experienced by 
the poorly established farmer. Since operators differ greatly in their 
accessibility to capital, farming programs have been calculated for vary­
ing levels of capital. This operation permits observation of how optimum 
farm organization may change with the available amount of capital. 
Low capital levels may typify the conditions confronting those start­
ing in farming. The relatively high quantities of capital better describe 
the situations open to established farm managers. If additional livestock 
investment was undertaken, the livestock activity was assumed to provide 
the security for purchased stock. As previously described in the build­
ings section, additional livestock expansion facilities were purchased in 
the amounts required by the Model B and C programs. 
It was assumed that the owner-operator had adequate machinery for 
crop production with the exception of custom hiring of harvesting equip­
ment for corn silage and hay. Tables 25 and 26 in Appendix A summarize 
the basic data descriptive of the machinery costs and investment used in 
this study. 
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Labor 
The assumed labor supply is 3,035 hours per year. This is an amount 
representative of the average hours of operator and family labor annually 
available for farm work. In Table 27 of Appendix A, labor is partitioned 
into five seasonal periods of 2 or 3 months each in accordance with the 
labor needs of specific farm operations and available number of working 
days. 
In addition to family and operator labor, hourly labor, when required 
in Models B and C, was hired for $1.25 per hour during May, June, 
September, October and November. 
The labor coefficients used in each livestock activity are those for 
an enterprise of sufficient size to use labor with relatively high effi­
ciency per unit of output. Labor requirements for crops and livestock are 
given in Tables 28 and 29 in Appendix A. Labor requirements are those 
demanded directly by the crop rotation or livestock activity. 
Land 
A 160-acre owner-operated farm was used as a starting point for this 
analysis on Tama-Muscatine soils. This is the modal farm size in the area 
where 24.1 percent of the farms belong in the range from 140-179 acres. 
The next most common farm size in this area is represented by the 18.6 
percent of the farms falling within a 260-499 acre range. In summary, 86 
percent of the farms in this area have an average farm size greater than 
70 acres and less than 500 acres (47). 
The representative farm land tract was selected on the basis of 
displaying the bi-modal topography which is a distinguishing feature of 
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this soil series (46).* Much of this highly productive soil series is 
nearly flat and level, and, conversely, a considerable portion of it is 
rolling and sloping and is subject to erosion problems (42). 
Because of the differences in productivity and erosion hazards on 
slopes of this soil series, four different categories of land classes are 
considered and distinguished as different from the standpoint of profit 
opportunities. 
Table 1. Classification of soils for programming analysis and 
specifications of cropping systems 
Land class Area 
Cultivated 
Class I 
Class II 
Class III 
36 acres 
36.5 acres 
58.5 acres 
Permanent pasture 
Class IV 
Farmstead and waste due to fences and roads 
131 acres 
24.2 acres 
4.8 acres 
Total 160.0 acres 
There are 131 tillable acres on this farm. Land Class I includes 
Muscatine soil with a slope of 0-1 percent. Land Class II consists of 
*Runge, E. C. A., Dept. of Agronomy, Iowa State University, Ames, 
Iowa. Representative farm soils. Private communication. 1962. 
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Tama soils with a 2-5 percent slope. Land Class III is comprised of Tama 
soils with a 6-11 percent slope. Land Class IV is a catch-all category 
of Colo complex, Shelby and Adair for the remainder of the farmland which 
averages a 12-15 percent slope and was recommended to be left in permanent 
pasture. The remaining 4.8 acres of this 160 acre tract is made up of a 
farmstead with buildings, lots and waste of roads and fences (46). 
A number of crop plans were recommended to control soil erosion 
within the permissible loss range for each of the above indicated land 
classes.'" This information is presented in Table 2 in the discussion that 
will follow concerning the crop enterprises. Table 1 in this section 
refers to the initial makeup of the farm in terms of tillable acres, 
permanent pasture and farmstead. 
Models A and B do not permit purchase of land, although Model C does. 
This procedure makes it possible to examine an increase in the land re­
sources as the capital resources increase after the land on the original 
farm has been utilized. By this means, several optimum plans are obtained. 
For each possible capital level, the highest level of net operating income 
was computed. The expansion beyond the initial 160-acre farmland tract 
was considered on the basis of a form of the low-equity financing and 
installment purchase plan (9). 
Each additional composite acre purchased was assumed to have some 
improvements^ and to include in the same proportion the same type and soil 
^Runge, E. C. A., Dept. of Agronomy, Iowa State University, Ames, 
Iowa. Recommended crop plans. Private communication. 1962. 
^Assumed an adequate hay and grain storage space is acquired with 
the land purchase consolidation activity. 
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characteristics of the land classes comprising the initial 160 acre tract. 
Many farmers, especially younger ones, have little real choice in buying 
land with a low or high downpayment. If they are to have a farm of their 
own, they must work with what they have, which means their only real 
choice hinges on renting or buying with no, or a low, downpayment. 
In this study, the land buying activity is based on a 10-year pur­
chase contract with no downpayment and a level payments plan for making 
installment payments over the contract purchase period (9).^ Table 30 in 
Appendix A outlines the basic data used in the estimation of the annual 
$40= 21 average amortization cost per acre of land investment. 
Management capacity 
The input-output coefficients used for crops and livestock in this 
study are representative of the able farm manager with a demonstrated 
above average skill in crop and livestock production. This management-
level for crops involves a relatively skilled performance and timeliness 
in tillage operations, planting, fertilization and conservation practices. 
A good caliber of livestock management supposes selective buying of 
replacement stock, relatively high numbers and percentage survival rates 
for pig and calf crops, efficient gains from feeding, effective sanitation 
practices, a higher marketable grade of livestock product and good timing 
of sales. 
^•There has been a pronounced increase in the use of land contract 
purchases in Iowa in the last 10 years. In 1960, 42 percent of all farm 
real estate transfers were financed in this manner. In practice, typical 
contracts run for 10-15 years, although longer terms are not uncommon. 
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Other studies have demonstrated that there is little chance for a 
farm operator with average or low managerial ability to be an economic 
success either now or in the future (13). Thus, it is assumed in this 
study that an above average ability in management is an absolute minimum 
requirement for a successful farmer. 
Enterprises 
Crops 
The same crop production plans were used with two levels of fertili­
zation. These plans involve different rotations of corn, oats, soybeans 
and meadow, which were selected to meet the over-all requirements of the 
farm plan. Table 2 identifies the crop rotations which are assumed to 
vary with the land class. In interpreting this table, the Roman numerals 
I, II, III and IV have reference to the land classifications assumed for 
this study and listed in Table 1. 
Optimum cropping plans have access to three alternative forms of 
conservation management in this study. They are designated by the follow­
ing: subscript o for no conservation practices, subscript 1 for 
contouring, and subscript 2 for terracing. For convenience, all future 
reference to rotation and the land class on which it is used will be in 
the appropriate form as given in Table 2. 
Yields, production requirements and the two rates of fertilization 
are given in Tables 31, 32, 33, and 34 in Appendix A. It may be noticed 
that the crop plans for the various land classes range from the most 
intensive rotations possible within the permissible limits of maximum 
17 
Table 2. Alternative crop production plans 
Land class I 
C0-Ia Continuous corn 
CSbQ-I Corn-soybeans 
CCOLo-I Corn, corn, oats, legume (green manure) plowed down 
CSOlo"! Corn, soybeans, oats, legume (green manure) plowed down 
CCOMo-I Corn, corn, oats, meadow 
CSOMQ-I Corn, soybeans, oats, meadow 
Land class II 
CCOMQ-II Corn, corn, oats, meadow 
CSOMQ-II Corn, soybeans, oats, meadow 
COMQ-II Corn, oats, meadow 
CCOMi-Ilb Corn, corn, oats, meadow 
CSOMj-II Corn, soybeans, oats, meadow 
COM]-II Corn, oats, meadow 
CC0l-2"HC Corn, corn, oats, legume (green manure) plowed down 
Land class III 
CCOM^-III Corn, corn, oats, meadow 
CSOMi-III Corn, soybeans, oats, meadow 
CCOMMi-III Corn, corn, oats, meadow, meadow, meadow 
CSOMMi-III Corn, soybeans, oats, meadow, meadow, meadow 
CCOl-2-HI Corn, corn, oats, legume (green manure) plowed down 
CCGM2-IH Corn, corn, oats, meadow 
CSOM2-III Corn, soybeans, oats, meadow 
CCOMMg-III Corn, corn, meadow, meadow, meadow 
Land class IV 
Mq-IV Permanent pasture 
^Subscript o indicates absence of conservation practices. 
^Subscript 1 indicates contouring practice. 
^Subscript 2 indicates terracing practice. 
18 
annual soil loss per acre to permanent pasture. Crop yields are 
consistent with good yields achieved by many farmers. However, it should 
be recognized that some farmers still do much better (41). 
It should be emphasized that fertilization recommendations are 
assumed for above average levels of management. The recommended higher 
level of fertilization would tend to maximize the return per acre of a 
given land area. It is a level midway between the average and the high 
recommended fertilization levels for Tama-Muscatine soils. A low fertili­
zation level is a minimum recommendation and is a recommended practice 
which would maximize the dollar investment in fertilization. 
Estimated costs or charges for liming, spraying, strip cropping, 
grass waterways and conservation practices are recorded in Table 35 in 
Appendix A. 
Corn and meadow are harvested as hay and silage only if fed to beef 
in drylot. Other rotation forage and unused permanent pasture are grazed 
or left idle. Labor and other forage harvesting costs were charged to 
the beef activities which consume it. Beef enterprises were charged $1.00 
o 
per ton of harvested corn silage. 
Hay was not bought or sold. Livestock production was not permitted 
to exceed that possible from the forage produced by the native pasture and 
the crop rotation on the farm. Whether corn and oats can be purchased, 
sold or fed to livestock depends on the model under consideration. In 
*Pesek, John T., Dept. of Agronomy, Iowa State University, Ames, 
Iowa. Recommended fertilization practices. Private communication. 1962. 
^Berge, Orrin, Dept. of Agr. Engineering, Univ. of Wis., Madison. 
Average costs of harvesting corn silage. Private communication. 1962. 
19 
this study, one bushel of oats was assumed for convenience in accounting 
to be equivalent to one-half bushel of corn. 
Livestock activities 
The alternative livestock production systems are outlined in Table 3. 
Table 3. Alternative livestock production systems 
Livestock enterprises 
Hog Feeder cattle 
H^ 1 litter system 
Hg 2 litter system 
H^ 4 litter system 
Beef herd 
DSCJI Dry lot steer calves 
DSCg 
PSC 
H Pasture fed steer calves 
PSCs 
CHCJJ choice heifer calves 
CHCS 
CCSjj Choice feeder calves sold 
CCSS 
CYS 
CYS 
H Choice yearling steers 
CCFT MYSr 
aH Choice feeder calves pasture fed H Medium yearling steers 
CCFg Mx£>g 
TYS 
„ H Choice two-year old steers 
TYS s 
For convenience in reference and to avoid unnecessary repetition, each of 
the livestock activities are identified herewith by the abbreviations 
given in Table 3. The basic restrictions on livestock activities have 
previously been described in the sections pertaining to buildings and 
management. The relatively greater risk associated with beef feeding, as 
compared with the one and two litter hog activities, demands a relatively 
high caliber of management for beef enterprises. In other words, it is 
assumed that cattle should be fed only if the operator has sufficient 
managerial proficiency. 
The same assumption applies for the four litter hog enterprise. The 
cattle activities above are designated by a subscript of either S or H. 
If the activity bears an H subscript, this means its access for forage is 
limited to hay and meadow which is designated as a liberal hay ration. 
The S subscript is descriptive of the situation where, in addition to the 
sources of forage available from the liberal hay ration, the cattle also 
have access to corn silage. 
Cattle The input-output data for these enterprises may be found 
in Tables 36 and 37 in Appendix A. The feed requirements for the beef 
cattle enterprises are given in Table 38 in Appendix A. The period 
accounted for in the case of cattle feeding enterprises is assumed to be 
one year, except for those enterprises which require a period ranging from 
the purchase of feeder cattle to their sale as finished stock. The maxi­
mum amount of feeds purchased and investment in livestock comprise 
operating expenses during the accounting period. A charge for repairs and 
general upkeep on buildings and fences is included for both the hog or 
beef activities. 
The available facilities for the livestock activities are estimated 
to adequately care for 15 hog litters in both the spring and the fall, 15 
beef cows and 30 some head of heavier feeder stock. Otherwise, enterprise 
size is initially limited in Model A to building space estimated for a 
firm of this size. 
Eight beef enterprises are allowed to compete for scarce resources. 
Good to choice 420-450 pound calves are purchased in mid-October and may 
be pasture or drylot fed. Good to choice yearling and two year old steers 
are assumed to be purchased around the first of November and may be long 
fed or short fed. Only one short fed beef operation for either medium 
yearling or two year old steers is assumed each year. The farm operator 
may have the alternative of either selling the calves from the farm beef 
herd as feeders or fattening them for sale. Table 39 in Appendix A 
summarizes the basic production data for the individual beef enterprises 
considered in this study. 
Hogs As indicated in Table 3 above, three hog activities were 
considered in the programs to observe what effects, if any, might take 
place in their utilization of resources available on the farm. The input-
output data for these enterprises may be found in Tables 40 and 41 of 
Appendix A. 
For the one litter system, gilts are selected and bred to farrow in 
late May and are moved to pasture two weeks later. Pigs are weaned at 6 
to 8 weeks, and all sows are sold after they dry up. Pigs are fed on 
pasture, allowed to glean cornstalk fields and finished in drylot to be 
sold in December or later, depending on outlook information. Death loss 
after weaning is 1.5 percent. 
Sows farrow twice yearly, February through April and August through 
October, for the two litter system. Spring pigs are moved to pasture for 
growing and finishing. Fall pigs are given access to shelled and "dropped 
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ear" corn in cornfields and later finished in drylot. Pigs are weaned at 
6 to 8 weeks of age. Replacement gilts may be purchased or kept as 
needed. 
The four litter hog system includes two groups of sow colony herds. 
Each colony is scheduled to farrow twice yearly. Each group farrows in 
winter and summer, with one month between groups during each farrowing 
season. This farrowing system tends to avoid heavy labor requirements for 
hogs during the busy spring and fall crop season (15). 
Portable housing is the preferable type of housing considered for 
expansion of any of the above described hog activities. The details con­
cerning this type of housing are given in Appendix A, Table 22. This 
shelter, with good management, has been proven adequate for meeting the 
shelter needs of hog activities during any season of the year.* 
There is much doubt concerning the high acquisition costs of elabo­
rate centralized buildings for a hog unit setup with separate facilities 
for central farrowing, colony confinement for greater fattening and 
finishing of hogs. This type of operation may be especially costly in 
case of the occurrence of substantial downward cyclical price adjustments 
for hogs. Consequently, in considering the expansion setup for a farmer, 
it was felt that because of risk and uncertainty the portable type of 
operation for hogs should be investigated since it would be preferred by 
many farmers. 
*Ray, William C., Doane Agricultural Service, Ames, Iowa. 
Recommended hog shelter. Private communication. 1962. 
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Program Prices 
The procedure in this study is to calculate optimum organizations and 
net operating income for the prices given in Table 42 in Appendix A. The 
livestock market prices are all keyed to an average corn price of $1.05 
per bushel. The prices for hogs, two-year old steers, choice yearling 
steers and steer calves are based on the ten year price averages of 1953 
through 1962 (44). A judgment decision was made to use the five year 
price averages from 1957 through 1962 in estimating the program prices of 
the choice heifer calves and the medium grade steers. On the basis of 
recent trends in the cattle cycle, it seems unlikely that in the near 
future, these activities will attain the relatively higher prices estima­
ble from their ten year averages. All prices are farm based whether paid 
or received by the farmer. Although not the forecasts of experts, these 
prices describe trends and average relationships which are anticipated in 
the approaching years of the near future. 
The optimum programs to be reported are based on average price rela­
tionships and represent optimum organization overtime rather than that 
optimal for a specified year (18). Much insight may be gained for farm 
planning if future agricultural price relationships remain similar to the 
past five or ten years. 
If all prices vary by the same relative amount, no change in optimal 
organization will take place although there will be a change in the 
magnitude of net cash operating income which is a function of the price 
level. However, should hogs remain constant or decrease while cattle 
prices rise, the optimum program may be considerably different from those 
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presented. 
The long-run historical seasonal and cyclical price relationships 
between commodities bought and sold by farmers were not used in this 
study. Given sets of historical or "equilibrium" price ratios in all 
probability will not accurately describe all important future time peri­
ods. Before 1953, prices were substantially influenced by wars and 
depressions for nearly four decades. Further, changing patterns of taste 
and demand have also demonstrated the fact that present relationships 
cannot be expected to endure forever. 
I 
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EMPIRICAL PROCEDURE 
Three different models have been computed with the variable capital 
programming technique (14). It has proven to be a convenient procedure for 
analyzing the aggregation of the productive inputs of capital, labor, land 
and management into optimum resource combinations. The models are formu­
lated to simulate short-run and long-run farm planning situations. The 
short run programs are subject to the constraints of the firm's resource 
base. The longer run individual farm programs permit an evaluation of 
profitable adjustment through increasing the size of the business. 
The basic differences between the optimum programs to be examined 
in this study are outlined in Table 4. The basic Model A Programs I-A, 
II-A, III-A and IV-A are assumed to utilize only the resources on the 
Table 4. Outline of program relationships in study 
Model 
Af Cc 
Programs I-A I-B 
without 
silage II-A II-B 
Programs III-A III-B 
with 
silage IV-A IV-B 
^Resources restricted to farm. 
^Activities for purchasing corn and hog facilities. 
^Activities for hiring labor, purchasing land and hog facilities. 
I-C 
II-C 
III-C 
IV-C 
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farm. The B and C models are variations of the Model A program but con­
tain provisions for the purchase of additional resources. In concluding 
sections of this study, there is an analysis of the structural differences 
that developed among the various optimum programs at relatively high 
capital levels. 
Optimum Programs 
Capital was treated as a continuous variable. The other basic re­
sources were considered constant or variable depending upon the 
conditions prescribed for each model. This system selected enterprises 
which earned the highest returns for capital and the optimum enterprise 
combinations for selected levels of operating capital. In accordance with 
each specified situation, the models were designed to produce programs 
simulating either short-run or long-run planning periods. 
In addition to the computed optimum programs, other instructive 
material examined includes the price ranges indicating the extent to 
which the program price for an activity may vary before there is an 
alteration in the optimum program and the shadow prices of resources 
limiting the solutions. 
Price Ranges 
The price ranges are calculated for the program prices of each 
activity. They provide basic information about the latitude over which 
the program price of each activity may range before the activity will be 
replaced in the optimum program solution. Assuming other things equal, 
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the degree of price stability of an activity in a solution is dependent 
upon the width of the price range encompassing its program price. If the 
range is narrow, the appropriate activity is unstable in the optimum 
solution. Much more confidence may be attached to the stability of solu­
tions where the appropriate activities have wide price ranges. 
Other significant information follows from distinguishing as to 
whether or not the program price of each activity is relatively closer to 
the upper or lower limit of its appropriate price range. This particular 
interpretation generally indicates if the activity displays a greater 
degree of stability towards possible upward or the downward adjustments 
of product prices. 
Shadow Prices 
The shadow price of a resource is the increment in the objective 
function obtained by the acquisition of one more unit of that resource. 
Shadow prices offer useful estimates of average added returns accruing 
to the firm from acquiring another unit of any resource limiting the 
optimum solution. They provide insight as to the wisdom of procuring 
added amounts of resources beyond the initial resource supply of-the 
firm considering expansion in order to increase its net operating income. 
As long as the cost or market price of any one of the limiting re­
sources is less than its shadow price, net operating income may be raised 
by employing increasing quantities of the limiting resources. Any addi­
tion in the amounts of limiting resources beyond the firm's initial supply 
also makes possible a more extensive use of the unemployed or nonlimita-
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Table 5. Levels of shadow prices estimated for different programs for 
selected capital levels 
Capital level ($) 
Program <10,000 10.000 15.000 20.000 30.000 
I-A 0 
II-A 0 
III-A 0 
IV-A 0 
I-B .075 .075 .075 .075 
II-B .206 .072 .072 .072 
III-B .071 .071 .071 .071 
IV-B .189 .069 .069 .068 
I-C .036 .036 .01 .000 
II-C .206 .14 .14 .116 
III-C .036 .012 .000 
IV-C .189 .15 .093 .093 
tional agents of production. 
The changes in price values of these scarce firm resources are 
associated with changes in the combinations in the programs in which they 
are used. The productivity of one resource depends on the amount and kind 
of other resources with which it is combined. Since farmers have differ­
ent quantities of resources, the program which is optimum for one farm 
need not be optimum for another farm. 
The shadow prices of the capital equations serve an additional useful 
purpose in this study. They indicate the returns from investments of 
another dollar in the best investment opportunity available to the farmer. 
In the following sections, other resources tend to become limitational 
in those programs where the shadow price of capital approaches zero. 
Optimum Capital Levels 
The levels of operating capital were determined in two related ways 
in the optimal program solutions. The solutions were computed either at 
optimum unlimiting capital levels below $30,000, or the solutions were 
arbitrarily stopped at a ceiling of $30,000 operating capital. There were 
two factors taken into consideration in establishing the ceiling limit of 
$30,000 for operating capital. 
First, the judgment decision was based on the values of the shadow 
prices computed for capital in each optimum solution as shown by Table 5. 
The capital levels were arranged in amounts of less than $10,000 upward 
to $30,000 of operating capital. In this study, all programs demonstrated 
relatively low values for shadow prices at the $15,000 capital level 
except Programs II-C and IV-C. Further, only the Program II-C has a 
computed value of more than $.10 at the $20,000 capital level and higher. 
Much significance may be attached to an interpretation of these relatively 
low shadow prices for capital. Most farm operators would not be 
interested in using added amounts of capital at such low average rates of 
return which are nearly equal to commercial market rates of interest. 
Second, this judgment decision also appears warranted on the basis 
of information reported by Loftsgard e_t _al. (30). In their study, a farm 
operator expressed his choice of subjective discount rates for additional 
increments of borrowed capital. He indicated that as an uncertainty pre­
caution, he was unwilling to borrow at six percent if prospects were only 
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for an eight percent return. 
Operator Labor Income 
An established farmer is the recipient of combined amounts of labor 
income and return on investment which may amount to rather substantial 
income (40). Consequently, he may receive a satisfactory net operating 
income from a farm incapable of earning a high labor return or paying 
for itself. Nevertheless, return on investment should be considered, 
as a cash expense by both beginning and low equity farm operators. 
Such farmers to succeed in these times are going to have to acquire 
a good sized farm operation even at the cost of a sizeable debt load 
and extremely low equity (22). Thus, they will need to make more 
effective use of credit and debt. 
Operator labor income is one of the most meaningful single measures 
of profitable farming. The procedures and data used for estimating 
operator labor income are given in Tables 43, 44 and 45 in Appendix A. 
Alternative methods of estimating it are discussed by Hopkins and Heady 
(24) and Schmidt (39). In this study, it is an accounting test used to 
appraise the amount of financial performance represented by the optimum 
solutions of the various calculated programs. The farm manager must pay 
^This operator indicated further that "he would borrow added funds 
only if he felt subjectively assured that he could obtain returns at the 
following levels: 
1st $5,000 must yield at least 11 percent return 
2nd $5,000 must yield at least 15 percent return 
3rd $5,000 must yield at least 26 percent return." 
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the farm debt from labor income if he anticipates any growth and expansion 
for his farm business. 
The labor income value estimates the combined earnings of the opera­
tor's own labor and management after payment of all operating costs, 
depreciation and interest or return on investment.^ An evaluation of 
operator labor income involves accounting for some items which are not 
real cash expenses or receipts. Such items include farm produce used at 
home, value of unpaid family labor and interest on owned investments. 
Home consumed farm produce is as good as cash and the costs of family 
labor and interest are not actual cash outlays. Interest is a very real 
expense on borrowed capital and money not tied up in owned investments 
could be yielding returns if invested elsewhere (39). 
^Operating expenses include all farm expenditures except living ex­
penses and those depreciable capital items such as livestock, buildings 
and machinery which are "used-up" over a period of years and hence are not 
charged to a single year's income when determining net operating income. 
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ANALYSIS 
The following sections contain the analysis, summary and conclusions 
of this study. The various optimum programs to be presented will center 
around the topic headings classified as capital limiting, short-run, and 
long-run programs. The optimum programming solutions were calculated for 
these program categories with electronic computer programs (12, 37, 38). 
Capital Limiting Programs 
A large number of optimum programs were computed for this program 
and all solutions are recorded in Appendix B. Consequently, the following 
discussion sketches only the important details and adjustments that take 
place in these programs. 
The following section summarizes priorities for operating capital 
invested in similar enterprises under various organizations and combina­
tions of activities at relatively low capital levels. The following 
programs were selected as descriptive of typical situations to be studied 
when firms have existing differences in their accessibility to capital. 
Program I-A 
The basic information relative to the following discussion of Program 
I-A is contained in Table 6. In Program I-A, returns to the scarce 
capital resources are maximized by the allocation of firm resources to 
the cash grain crop rotations. It is evident that other resources are not 
fully utilized since capital is very limited. Consequently, the first 
activity entering the basis is selected because it gives highest return 
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per dollar invested. 
No hog or cattle activities were produced because the crops provided 
the highest returns to limited capital. All tilled cropland on the farm 
was planted to the CSOM rotation. 
The next most profitable investment alternative involves shifting of 
cropland to the more intensive grain rotations of CQ-I and CCO^g-II. At 
the $1,500 capital level, these latter rotations requiring a high level 
of conservation management offer higher returns to scarce capital than 
investments in any type of livestock systems. 
When crops alone are produced, the most stable and profitable rota­
tion combination is comprised of CQ-I, CCO^g-III, CSOM^-III in Program 
I-A. However, at the $2,000 capital level, the beef CCSy activity is a 
part of the optimum organization. 
Hay and meadow are basically "free forage" to this enterprise because 
they must be produced in the rotation CSOM^-III or otherwise they would 
not be fully utilized. Beef cows permit a more profitable use of forage 
than feeder stock which are charged with greater hay harvesting costs. 
Pasture limits the beef cow herd at this capital level because almost all 
of the MQ-IV permanent pasture does not offer sufficient profitability as 
yet to become part of the optimum program. 
With an increase in capital to the $2,500 level, forage production 
from all possible acreage of CSOM^-III and MQ-IV is fully utilized by ten 
units of beef CCFH activity and one unit of the H2 hog activity. The H2 
activity enters the program instead of the H% system because it produces 
maximum return to the resource combinations of capital, pasture, labor, 
Table 6. Optimum solutions for Program I-A at lower levels of operating capital* 
Net operating income 
Capital levels 
CSOMq-I 
CSOMI-II 
(U)LC-II 
(U)LC-III 
(U)LC-IV 
CSOMI-III 
Co-I 
CCOL„2-II 
CCF2 
M0-IV 
Corn sales 
Bean sales 
H2 
TYS 
2233 3958 
500 1000 
36.0 
34.6 
2 
58.5 
36.0 
36.5 
0 
0.3 
5107 5589 5910 6093 6276 6469 6643 6825 6890 
1500 2000 2500 3000 3500 4000 4500 5000 5500 
H 
24.2 24.2 24.2 22.6 — — — — — — — — — — — — — — — — — — - — — — - — 
0 58.2 58.5 58.5 58.5 58.5 58.5 58.5 58.5 58.5 58.5 
* — • — * • — — 36 36 36 36 36 36 36 36 36 
• — — *» 35.8 36.5 36.5 36.5 36.5 36.5 36.5 36.5 36.5 
* • * • 
—• — — — • » — — 6.0 10 9 9 9 9 9 6 
• - — - — — - — ---- 1.6 24.2 24.2 24.2 24.2 24.2 24.2 24.2 
1835 3358 5743 5461 5076 4505 3934 3362 2791 2220 1239 
502 880 371 366 366 366 366 366 366 366 366 
* • «e • 1 4 7 9 12 15 15 
mm M m mm • •we» W • • «• — — — — —E • • • — — — — — — — — 20 
*From data shown in Table 47, Appendix B. 
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and building facilities. The hog enterprise may be profitably expanded 
with more capital up to the $5,000 capital level where all available hog 
facilities are fully utilized on the farm. Hence, further volume increases 
in this model are limited by the building constraints. The expanding hog 
enterprises require more and more forage and pasture land for sanitation 
and clean ground. 
This expansion took place on rotation CSOM^ -III at the expense of 
the beef CCFY activity which was reduced to nine units. When additional 
capital is available, the remaining resources are allocated to TYS^ beef 
activity which includes 20 units at the $5,500 capital level. The TYSy 
activity further expands to 28 units at the optimal capital unlimiting 
solution of $5,730. In expanding, the TYSH activity successfully competes 
for forage with the CCFJJ enterprise. Thus the CCFY dwindles to five units 
and remains in the program for utilization of the MQ-IV permanent pasture. 
Programs 1-B and I-C are amendments to the basic I-A program. They 
represent programs which provide for the purchase and addition of extra 
resources. The resources to be acquired were indicated by the shadow 
prices of the particular resources which were limiting to Program I-A. 
Program I-B includes provisions for adding activities to buy both corn and 
hog expansion facilities. Program I-C contained provisions for higher 
labor and buying land and hog facilities. 
The activity levels and returns were identical in Programs I-A, I-B 
and I-C for the operating capital levels below and equal to $5,000. 
Consequently, there was no need to give information for these programs for 
the above capital level because this would have merely duplicated informa-
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tion already given for Program I-A. The relevant information for Programs 
I-B and I-C are given in the appropriate tables in Appendix B. This 
information relates only to adjustments in these programs for operating 
capital levels greater than $5,000. An analysis of these programs will be 
given in later sections. 
Program II-A 
Profit maximizing plans for capital levels considered in Program II-A 
are recorded in the appropriate Table 7. The CSbQ-I crop is the first 
activity in the program since it gives highest returns per dollar invested. 
From the $1,000 capital level the CS0MQ-II and the CSOMi-III rotations are 
changed over to the CSOM^-II, CCOM^-III and CSON^-III rotations at the 
$1,500 capital level. Near the $2,000 capital level the CSOM^-III rota­
tion has been completely replaced by the CC0£_2~HI rotation. With the 
elimination of the CSOM^-III rotation no more soybeans are produced because 
the returns from additional corn produced in the program with high level 
conservation practices exceeds the value of the soybeans sacrificed. 
When crops alone are produced under optimum growing conditions at 
higher capital levels, the most profitable rotations with skillful conser­
vation management are CQ-I, CC0l_2-II and CCOl_2-III in Program II-A. 
Given sufficient capital, crop programs utilizing high level conservation 
practices bring higher returns to limited capital than alternative invest­
ments in any type of livestock system. With a capital level approaching 
$3,000 two units of the H2 hog enterprise enter the optimum program 
because they offer the highest return to scarce capital of any livestock 
enterprise. The Hg enterprise produces maximum total returns to the 
Table 7. Optimum solutions for Program II-A at lower levels of operating capital* 
Net operating income 2312 4043 5323 6150 6956 7231 7410 7589 7767 7946 8112 
Capital levels 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 
CSb0-I 34.9 36.0 36.0 36.0 w • • • — — — — * — • • —  —  —  —  —  —  —  —  —  —  —  —  
CSOMq-I 1.1 0.0 —  —  —  —  - - - - - —  —  — —  —  —  - - — - - - - — - - - - - -
(U)LC-II 36.5 25.2 - — — — —  -  —  —  - - - - -  -  -  - - - - - - - - - - - - - - - - - - — — — -
(U)LC-III 58.5 33.3 —  — —  —  — - — - -  - - - - - - - - - - - ---- ---- - - - -
(U)LC-IV 24.2 24.2 24.2 24.2 24.2 23.8 23.4 22.9 22.5 22.0 18.5 
CSOMq-II -  -  -  - 36.5 - - - - - —  -  -  - — — —  —  — —  —  —  —  —  ~ - - - — - - - - - - - - - - -
CSOMM2-III -  -  -  - 25.2 -  -  -  - -  -  -  - -  -  -  - - - - - - - - - -  -  -  - -  -  -  - —  —  —  —  -  -  -  -
CSOMI-II -  -  -  - 36.5 36.5 -  -  -  "  —  —  —  - -  -  -  - —  —  -  - - - - - -
Co" I -  -  -  - -  -  -  - -  -  —  - 36.0 36.0 36.0 36.0 36.0 36.0 36.0 
CCOMq-II - - - - - - - - - - - - - 8.8 0.0 —  —  —  —  - - - - —  —  —  —  - - - - -  -  -  —  
CCOL-2-IH —  -  —  —  —  —  -  —  - 29.8 58.5 58.0 57.5 56.9 56.3 55.7 53.8 
CCOL-2-I1 -  -  -  - -  -  -  - —  -  —  —  —  —  —  —  27.7 36.0 36.5 36.5 36.5 36.5 36.5 
CCOMM2-II —  —  -  —  —  —  - - - - «  -  -  - -  —  —  - 0.5 -  -  —  - -  -  —  - - - - - — — — — 
Mo-IV —  —  —  —  —  -  —  —  —  —  —  —  —  —  —  —  - - - - 0.4 0.8 1.3 1.7 2.2 5.7 
CCOMM2-III —  —  —  - "  -  —  —  —  -  -  -  - - - - - - —  —  —  —  1.1 1.6 2.2 2.8 4.7 
Corn sales 1568 3128 WWW* 8026 9043 8711 8132 7553 6974 6396 5841 
Soybean sales 532 945 927 0 -  -  -  - - - - - - - - - - - - - - - - - -  -  -  - -  -  -  -
H2 -  -  -  - -  -  -  - —  -  -  - — — — — —  —  —  —  2 5 8 10 13 15 
CCFH 1 
aFrom data shown in Table 48, Appendix B. 
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limiting resources of capital and pasture. 
Pasture requirements for hogs are satisfied with the shifting of part 
of Land Class II from a CCOl-2"!!! rotation to a CCOMMg-II rotation. With 
the inclusion of livestock in the program, this rotation adds more to 
profits than when crops alone are produced. The substitution of a less 
intensive crop rotation indicates that maximum farm returns is not neces­
sarily the same as maximum crop returns. The Hg hog activity is the most 
profitable livestock enterprise despite the fact that all of the M0-IV 
permanent pasture is unutilized since investment in hogs in this program 
is more profitable than beef cattle. With $5,500 of capital all available 
buildings and facilities on the farm are utilized with the production of 
15 units of the Hg system. The building restrictions prevent further 
increases in volume. Because the space constraint has become operational 
for the hog activity in Program II-A, one unit of the beef CCF# activity 
also joins the optimum farm organization at the $5,500 capital level. 
The application of 60 pounds of nitrogen involved a more expensive 
treatment of permanent pasture in Land Class IV than was the case in 
Program I-A. These treatment costs proved relatively high so that 
permanent pasture on Land Class IV was in effect no longer essentially 
free forage, with the result that the farm's scarce capital was more 
profitably utilized by other activities for all capital levels below 
$4,000. 
The first acre of the relatively expensive permanent pasture enters 
the optimum farm plan at the $4,000 capital level. It is never fully 
utilized until attainment of the optimal $6,088 capital unlimiting solu­
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tion. The effect of the high treatment costs of permanent pasture was to 
force the CCFy activity to enter the optimum program at a higher capital 
level than the Hg hog activity. 
In this case, one unit of the CCFy activity was brought into the farm 
program when capital reached the $5,500 level. Corn sales were the only 
grain sale in Program II-A in contrast to both soybean and corn sales in 
Program I-A. 
The shadow prices for the hog facility activity were relatively high 
as shown in Table 45 for Program II-A in Appendix B. Program II-B allowed 
for the addition of activities permitting purchases of added hog 
facilities, extra corn, and May-June labor. 
Program II-C was another alternative variation of Program II-A. It 
involved buying land for corn production instead of directly buying the 
corn in order to supply the additional grain requirements of the expanding 
hog enterprises. The activity levels and returns are essentially the 
same for capital levels below and equal to $5,000 in Programs II-A, II-B 
and II-C. Thus, the same information holds true for Programs II-B and 
II-C as already has been recorded for Program II-A. 
Program III-A 
The optimal enterprise combinations for Program III-A are given in 
Table 8. Program III-A utilizes silage in addition to hay as a partial 
source of its roughage supply. This is a characteristic which distin­
guishes it from Programs I-A and II-A. Program III-A is similar to 
Program I-A, in that it investigates the over-all farm organization, with 
a low level of crop fertilization. 
Table 8. Optimum solutions for Program III-A at lower levels of operating capital3 
Net operating income 2103 3820 5148 5634 6046 6389 6830 7022 7214 7405 7597 
Capital levels 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 
CSOMi-I (A.) 36.0 36.0 — — —— — — — — — - — — — - — — — - —— - - — — - - - - — — —- — — —— 
CSOMi-II (A.) 30.1 36.5 — — — — - — - - - - - - - - - - - - —  —  — —  - - - - — — — — 
(U)LC-II (A.) 6.4 0.0 - - — - - - - - - - - - - - — - - Q  - - - - - _  -  —  —  -
(U)LC-III (A.) 58.5 4.8 ---- - - - ~ - --- — — — — - — — - — — — — — — - - - - - —  -  —  
(U)LC-IV (A.) 24.2 24.2 24.2 24.2 19.1 0.0 6.5 5.1 3.7 2.3 1.0 
CSOMi-III (A.) — — — — 53.7 58.5 58.5 58.5 58.5 58.5 58.5 58.5 58.5 58.5 
C0-I (A.) — — — — — — — — 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 
CC0L_2-II (A.) — — — — — — — — 36.5 36.5 36.5 36.5 36.5 36.5 36.5 36.5 36.5 
Mo-IV (A.) - - - — - — - - - ---- 5.1 24.2 17.7 19.1 20.5 21.9 23.3 
Corn sales (Bu.) 1730 3245 5745 5422 4614 4119 2987 2427 1867 1307 747 
Soybean sales (Bu.) 569 852 366 366 366 366 366 366 366 366 366 
CCFg (Unit) — — — — 0 6 6 8 7 5 0 0 0 
MYSs (Hd.) - - - - - - - - - - - 14 0 0 0 0 0 
PSCg (Hd.) — - - - - — — - 14 51 51 51 51 51 
H2 (Lr.) - - - - - — — — - - - - — - — - - - - - ---- 0 3 6 8 11 
aFrom data shown in Table 49, Appendix B. 
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The basic point in question relates to whether corn silage stored in 
a horizontal silo will offer as relatively cheap and abundant source of 
roughage as compared with hay. 
The same rotations are part of optimum crop plans at the same capital 
levels in Program III-A as was the case for Program I-A. If cash grain 
farming is the only form of farming practice, the most profitable and 
stable cropping program would be CD-I, CC0l_2-II and CSOM^-III. These 
crop rotations, utilizing high level conservation practices would require 
$1,500 of operating funds. These crop rotations remain stabilized in the 
optimum Program III-A at the higher capital levels. 
Beef activities enter the optimum enterprise combinations at relative­
ly low capital levels because of the abundant supply of roughage. In 
Program III-A one unit of the beef CCFg activity enters the optimum solu­
tion near the $1,600 capital level. One unit of the MYSg activity joins 
the optimum plan at the $2,000 capital level. At the $3,500 capital 
level, both the MYSg and CCFg activities have been replaced by the heavier 
capital using PSCg activity. The MYSg activity is a part of the farm 
organization computed at the $6,339 optimum solution because grain has 
become a scarce resource in this program. 
Programs III-B and III-C are variations of Program III-A. They allow 
for the purchase of additional resources which display relatively high 
shadow prices in relation to their acquisition costs. Program III-B 
provides for the buying of corn and the purchasing of hog expansion 
facilities. Program III-C investigates buying of land on a land contract 
basis, purchasing of hog expansion facilities, and hiring of MJ labor. 
All basic information as to activity levels, plans, and returns are 
the same for Programs III-A, III-B, and III-C for capital levels below and 
equal to $5,000. Thus, the relevant information for Programs I-B and I-C 
for this particular situation is given in the appropriate tables for 
Program III-A. 
Program IV-A 
The optimal enterprise combinations for varying levels of capital for 
Program IV-A are given in Table 9. The same rotations are part of the 
optimum farm organization for this program as was the case for Program 
II-A. Consequently, the most profitable and stable cropping plans include 
the C0-I, CC0l_2-II and the CCO^.g-III rotations. This crop sequence 
requires nearly $2,500 of operating capital with a high level conservation 
management. 
Program IV-A, as was the case for Program III-A, has access to both 
corn silage and hay for its winter forage supply. Furthermore, the crop 
coefficients are representative of near maximum yields from high fertiliza­
tion levels on Tama-Muscatine soils. Similar to the design for the other 
A programs, the optimum solutions were computed for the farm organization 
with available resources restricted to the farm's resource base. 
The crop rotation plans for all land classes show heavy emphasis on 
cash grain crops at the $1,500 capital level. However, these crop 
sequences are somewhat unstable and show substantial changes for higher 
levels of capital. 
It requires nearly $3,000 worth of operating capital in Program IV-A 
before the first unit of the MYSg beef activity becomes a part of the 
Table 9. Optimum solutions for Program IV-A at lower levels of operating capital* 
Net operating income 2312 4043 5323 6150 6956 7405 7786 8020 8254 8438 8615 
Capital levels 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 
CSbQ-I 34.9 36.0 36.0 0.0 • — • — — — — • — ee — • • • — — • *— — • • — ™ • — w • • 
CSOMo-I 1.1 36.5 - - - - -  -  -  - - - - - -  -  ~  - - - - - - — — - —  -  -  - -  -  —  - — — - — 
(U)LC-II 36.5 — — — — - - - - -  -  -  - -  -  -  —  — — — — —  -  -  - —  — —  —  —  —  —  —  
(U)LC-III 58.5 30.8 —  ~  - — — — — -  -  -  - -  -  -  - ---- —  —  -  - — - - — •  -  -  -
(U)LC-IV 24.2 24.2 24.2 24.2 25. 24.2 23.9 12.6 1.4 — - - - —  —  — -
CSOHQ-II - - - - 36.5 - - - - -  -  - - ---- - - - - - - - - — - - - -  -  -  - - - - - -
CSOHMi-III - - - - 27.7 -  -  -  - -  -  -  - -  -  -  - -  -  -  - -  -  -  - ---- - - - - -  -  -  -
CCOMi-III — - - — - - - - 44.5 28.7 -  -  -  —  — - - — - - - - -  -  -  - - - - - -  —  —  —  —  —  — —  
CSOMi-III 14.0 -  -  -  - -  -  D  - -  -  -  - -  -  -  - —  —  — —  -  -  -  - -----
CSOMi-II - - - - 36.5 -  -  -  - -  -  -  - -  -  -  - —  —  —  - - — - - - - - - - - - -
CC0Mo-II — — - — — — — — - - - - 36.5 8.7 -  -  -  - —  -  -  - —  -  -  - - -  -  - - - - -
c0-i — — — — — — — — — — — — 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 
CCO -III — — — — — • — mm — — — — 29.8 58.5 58.5 58.5 58.5 58.5 58.5 58.5 
ccoVj-11 — — — — — — — — - - - - - — —  —  27.8 31.7 26.2 24.4 22.6 21.6 20.8 
My-IV — — — «• — — — — —  —  — —  —  —  — —  —  —  —  —  -  —  -  —  .3 11.6 22.8 24.2 24.2 
CCOMi-II — — — — - - - - - - - - -  -  -  - -  -  -  - 4.8 10.3 12.1 13.9 14.9 15.7 
Corn sales 1568 3150 4935 8026 9043 8431 7530 6981 6438 5861 5281 
Soybean sales 532 945 927 - - - - - - - - - -  - -  -  -  - —  —  —  - - — — - — — — — 
MYSg «• W * EE • •WW 17 35 21 6 5 5 
PSCS — - ----- -  -  -  —  - ——  —  -  -  -  —  1 22 43 45 44 
H2 2 5 
aFrom data shown in Table 50, Appendix B. 
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optimum organization. This activity joins the optimum program at $1,000 
higher level of operating income than in Program III-A. This development 
is explained by the fact that with higher fertilization levels, crop 
enterprises made relatively more profitable use of limited operating 
capital than did the livestock enterprises. 
One unit of the PSCg activity joins the optimum plan at the $3,500 
capital level. Because of the relatively expensive costs of treatment 
ascribed to it, one unit of Land Class IV is a part of the optimum plan 
at around the $3,600 capital level. The Hg activity enters the optimum 
plan near the $5,000 capital level. This is substantially higher than the 
$3,000 capital level, in which Hg activity became a part of the optimum 
enterprise combination in Program II-A. This situation developed because 
the beef activities gave the hog activities more competition for the 
farm's scarce resources in Program IV-A than in Program II-A. It is the 
beef activity's access to silage in Program IV-A as contrasted to their 
lack of access to it in Program II-A which accounts for this outcome. 
Programs IV-B and IV-C are variations of Program IV-A which contains 
provisions for the purchase of additional resources which displayed rela­
tively high shadow prices in relation to their acquisition cost. Program 
IV-B involves the purchase of corn and hog expansion facilities. Program 
IV-C was designed with provisions for buying land, purchasing hog expan­
sion facilities, and hiring MJ and SON labor. 
All aspects of Programs IV-B and Program IV-C concerning activity 
levels, plans, and returns are identical to Program IV-A for the capital 
levels below and equal to $5,500. Thus, all information for Programs IV-B 
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and IV-C for $5,500 of operating capital and less is explained in the 
relevant discussion for Program IV-A. 
The foregoing analysis has been related to the recognition and 
identification of the specific enterprises which should receive priority 
in the investment of operating capital in the various programs. 
The discussion in the following sections will involve analysis of 
the structural differences that developed among optimum enterprise combina­
tions at relatively high levels of operating capital. 
Short-Run Programs 
The following sections provide a survey of the optimal farm programs 
computed for circumstances approximating the short run. These solutions 
with the exception of capital were calculated with the resource endowments 
restricted to the farm. Not all of the details will be presented because 
of the computation of a large number of optimum programs. However, the 
important program changes will be recognized and summarized. There will 
also be a review of the important variables and conditions which cause 
the development of specific programs. The complete sources of these 
programs are given for further reference in Appendix B. 
Optimal programs of Model A 
This section considers the capital unlimiting solutions for the 
Model A programs already alluded to in the discussion of capital limit­
ing programs. The optimal enterprise combinations were computed for 
Programs I-A, II-A, III-A and IV-A. All optimal solutions relate to the 
situation where the resources aside from capital are limited by the farm's 
resource base. The calculated programs are given in Table 10. Programs 
II-A and IV-A produce the highest levels of net operating income. The 
utilization of higher fertilization rates resulted in higher grain yields 
than were possible in Programs I-A and III-A. These programs have the 
highest level of grain sales. 
Continuous corn and permanent pasture are in all plans for the 
acreage limits permitted for Land Classes I and IV in this study. It is 
recommended that the CCO^.g-II crop sequence be planned for all the 
acreage of Land Class II. Also, it is recommended that Program IV-A have 
a combination of 6.2 acres of the CC0Mo-II rotation. The latter crop 
rotation was recommended in order to provide the greater quantity of 
roughage required by the livestock enterprise in Program IV-A. Substantial 
differences developed among programs as to the recommendations of rotations 
for Land Class III. The CSOM^-III rotation is assigned to Programs I-A 
and III-A. However, the CC0l_2-III which produces extra corn utilizes 
2.3 acres of Land Class III in Program III-A. This shift in rotation 
reduces bean sales. Conversely, Programs II-A and IV-A utilize Land Class 
III for more intensive production of corn than Programs I-A and III-A. 
The CC0l_2-111 rotation is the most profitable rotation for Programs II-A 
and IV-A. However, in the case of Program II-A, 13.5 acres of Land Class 
II was placed in the CCOMMg-H rotation in order to meet the forage require 
ments of the livestock activities. 
Grain tends to be a limiting resource in Program III-A. Consequently, 
some changes in rotations were necessary to meet the grain requirements of 
the livestock enterprise in that program. There is surplus corn for sale 
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Table 10. Optimum program solutions of Model Aa 
Program 
Activity I-A II-A III-A IV-A 
Net operating income 6909 8246 7854 9267 
Capital 5737 6088 6339 7374 
Co-I (A.) 36 36 36 36 
CC0Mo-II (A.) - - - - —  - 30.3 
CS0L-2-]CI (A ) 36.5 36.5 36.5 6.2 
CSOMi-II (A.) 58.5 -  - 55.2 - -
CCOÎ4M2"*11 (A.) -  - 13.5 - -
CC0L_2-IH (A.) -  - 45 3.3 58.5 
Mo-IV (A.) 24.2 24.2 24.2 24.2 
Corn sales +825 +5303 0 +2778 
Soybean sales 366 0 345 0 
H2 15 15 15 15 
CCFH 5 8 0 0 
TYSH 28 0 0 0 
PSCS -- 48 51 
MYSS -  ~  3 0 
(B)SC (T.) -  - 58.5 63.0 
aFrom data shown in Tables 47, 48, 49 and 50 in Appendix B. 
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in Programs I-A, II-A, and IV-A but not in Program III-A. Soybean sales 
are relatively profitable so that the CSOM^-II rotation is a part of the 
optimum crop sequences in Programs I-A and III-A. Relatively less grain 
is sold in Programs III-A and IV-A because it is more profitable to feed 
it to cattle than to sell it in those programs. 
Each program produces all the hogs that the limited space and facili­
ties on the farm allow. With the exception of Program II-A, the beef 
activities fully utilize the space available in the other programs. There 
are some differences shown by the beef activities among the alternative 
programs. The space constraint is fully used in Program I-A by five units 
of the CCFft activity and 28 units of the TYS^ activity. If the TYS% 
activity were not included in the program, the optimum I-A program would 
include 29 units of the PSCy activity. The consequence of substituting 
the less risky PSCy activity for the TYS% activity with greater risk would 
mean an inconsequential $50 reduction in net operating income of the farm. 
Program III-A has eight units of the GCFg activity which does not fully 
utilize the available beef facilities on the farm. The PSCg activity is 
the major beef program on Programs III-A and IV-A. However, the shortage 
of corn of Program III-A forces the inclusion of three units of the MYSg 
activity into the optimal III-A program. Approximately 58.5 and 63 tons 
of silo capacity to store corn silage must be constructed for Programs 
III-A and IV-A. 
Programs III-A and IV-A with more cattle show a more uniform and 
greater amount of labor utilization than do Programs I-A and II-A. The 
major limiting resources for all programs are given with their respective 
shadow prices in Table 12. Beef facilities are limited in all programs 
except Program II-A. Grain is a limiting resource only in Program III-A. 
Forage, although limiting to some extent, is not as restricting to the 
optimum solution as are the other resources. 
Price ranges for optimal A programs 
The price ranges of each activity in the optimum programs of the A 
models are recorded in Table 11. Assuming other prices constant, the 
width of its price range indicates the extent of each activity's stability 
in the computed optimum program. In contrast to activities with wide 
ranges, those with narrow ranges are unstable so that only a small amount 
of confidence may be attached to computed programs in such cases. 
There are substantial differences in the price ranges and stabilities 
of various activities among the computed programs. Some ranges permit 
the acceptance of solutions with a reasonable amount of confidence. 
The land class rotations in the different programs of Model A are 
quite stable. This fact is substantiated by cost range data for rotations 
recorded in Tables 47, 48, 49 and 50 in Appendix B. There is some shift 
of rotation if the cost of specific rotations becomes overly expensive in 
several programs. Land Class IV, because of high treatment cost, is left 
idle or unutilized in some programs. 
Soybean sales display a high degree of price stability in Programs 
I-A and III-A. The Hg activity in all plans indicates a high degree of 
stability in relation to upward price changes because of the constraint of 
pork space. The activity will be a part of the optimum plan for all 
programs except III-A for prices ranging from a lower limit of $14 to an 
Table 11. Price ranges for stability of solutions 
Activity 
Program 
price 
I -A II -A III -A IV-A 
Low High Low High Low High Low High 
Corn sales 1.05 1.04 1.10 1.03 1.30 • • .92 1.11 
Bean sales (Bu.) 2.20 1.57 2.46 - - 1.36 2.72 — — 
H2 15.28 ' 13.95 44.73 14.00 44.76 15.28 46.31 14.00 44.81 
CCFH 21.90 21.72 23.66 20.23 24.80 - - - - - -  -  -
PSCH 22.67 22.65 23.19 - — — - - -
TYSH 22.91 22.77 24.38 - - -  - — - -  -  -  -
PSCs 22.67 — - - - — 21.83 23.03 22.50 86.28 
MYSG 20.15 —  - — — -  - - - 19.59 21.89 —  -  "  -
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upper limit of $40. Program III-A also exhibits a high degree of stability 
for upward changes in hog prices, but with a lower limiting price of 
$15.28 has no stability towards downward adjustments in price. If hog 
prices were to decline, the Hg activity would face more competition from 
the and enterprises. On the other hand, for rising hog prices, it 
would be profitable to expand the Hg activity by purchasing additional 
hog facilities. 
Grain proves to be a much more limiting resource in Program III-A 
than in the other programs. The beef activities demonstrate narrower 
price ranges than the Hg enterprises. They do not compete too favorably 
with the hog activity because they are relatively less profitable. This 
fact is shown by the Hg activity demonstrating a higher degree of price 
stability as compared to the beef activities for the solutions listed in 
Table 11. The PSCg activity in Program IV-A displays a wider price range 
with more stability towards upward and downward price adjustments than the 
beef activities in the other programs. The CCFy activity in Programs I-A 
and II-A rank next to the PSCg activity in displaying some measure of price 
stability. If there were a downward adjustment in prices of beef 
activities, the other beef systems in this study would become more compet­
itive and perhaps replace beef activities as a part of the optimum 
enterprise combination. If beef cattle prices were to rise, changes in 
the optimum program would include shifts in crop rotations and acquisition 
of additional facilities for expanding the beef and hog enterprises. 
The profitability of corn-using enterprises determines the profit­
ability of selling corn. Thus, the stability of the corn sales activity 
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is indirectly related to the stability of the livestock enterprises. 
There is a lower degree of stability for corn sales in the solutions of 
Program I-A than in Programs II-A and IV-A. There are substantial dif­
ferences in the levels of price ranges for corn sales in different 
programs. Program IV-A exhibits a greater stability toward downward 
adjustments in price. On the other hand, Program II-A presents more 
stability in countering upward adjustments in price. 
The permissive cost range for silo construction activity is useful 
information. Both Programs III-A and IV-A indicate that this activity 
will be a profitable activity as long as annual amortization costs are 
not in excess of $44 per ton. 
Shadow prices for optimal A programs 
The scarce limiting resources most profitable for the firm to acquire 
for each of the alternative programs are indicated by their shadow prices. 
Shadow prices are valuable because they estimate returns the firm may 
gain from the acquisition of another unit of a scarce resource. Thus, 
they assist in determining the advisability of plans to acquire more 
resources in order to increase the firm's net operating income. Zero 
values are recorded by the capital equations in Table 12 for the optimal 
programs. A zero shadow price for capital indicates that capital is no 
longer a limiting resource to a computed program's optimal solution. In 
this table the land classes and livestock facilities, grains, and forages 
are activities which show significant shadow prices. The shadow prices 
of these limited assets indicate that an additional unit would bring a 
return equivalent to the indicated monetary values. However, these shadow 
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Table 12. Shadow prices for limited resources of Model A 
Resource I-A II-A III-A IV-A 
Capital 0 0 0 0 
Land Class I 55.12 73.31 70.20 73.31 
Land Class II 39.83 49.25 52.16 49.25 
Land Class III 35.96 45.20 42.67 45.20 
Land Class IV 10.56 7.26 11.90 16.03 
Corn 1.05 1.05 1.28 1.05 
Hay 10.73 15.39 11.95 15.12 
Beans 2.20 2.50 2.20 2.53 
Pasture 10.73 9.96 11.95 15.12 
Hog facilities 67.12 65.99 17.14 64.58 
Beef facilities 2.92 0 10.61 23.04 
Corn silage 1.42 1.37 
Silo capacity - - .82 .82 
price figures are not identical to the opportunity cost of these activi­
ties. This fact is true since there are relative costs associated with 
the acquisition of additional quantities of grains, forage, land, and 
livestock facilities. 
The low cost silo horizontal construction activity was the only 
resource in addition to capital that could be acquired in Programs III-A 
and IV-A. However, the shadow prices of a number of assets in Table 12, 
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if acquired, would promise substantially higher returns for the different 
programs. Subsequent programs are computed for Models B and C to explore 
the contribution to the firm's net operating income of those assets whose 
relatively high shadow prices substantially exceeded their acquisition 
costs. 
This action is taken because in the short run, resources are not 
generally mobile or easily divisible. However, the numerical shadow price 
values are of a very practical importance in view of the long-run oppor­
tunities which may exist for making adjustments in the farm's resource 
structure. The changes and differences in the values of the farm's 
resources are associated with differences and changes in the combination 
in which they were used. Hence, the values and average added returns for 
each resource depends on, and is a function of, other resources with 
which it participates or combines in the production process. 
Long-Run Programs 
The following models simulate the long-run planning perspective for 
the farm operator. The firm is no longer restricted to its initial 
resource base as in Model A. Thus, it has more flexibility for procure­
ment of added resources within a framework of fewer resource constraints. 
This approach permits analysis of how the firm's net operating income is 
affected by acquisition of more resources. Acquisition costs of nonself-
liquidating facilities utilized by expanding livestock enterprises are 
paid for with an annual charge. The unpaid balance of such facilities is 
amortized in ten years. 
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There are two reasons for using this payment procedure. First, it 
approximates the volume of capital that is essential for the generation 
of relatively high net operating incomes. Secondly, the nonself-liqui-
dating facilities with comparatively low annual amortization costs are 
paid off in a shorter time period than their actual depreciated lifetime 
of service. This procedure introduces some consideration of elements of 
risk and uncertainty because in addition to amortising the investment as 
above such activities must generate substantial increases in the firm's 
net operating income in order to be a part of the optimum farm organiza­
tion. 
The firm's expansion was analyzed on two different margins. The 
procedure which follows was employed to estimate potential increments to 
net operating incomes produced by programs with greater resource flexi­
bility. 
Optimum programs of Model B with fixed land endowment 
On the intensive margin, the land input was restricted to the exist­
ing land area initially available on the farm. Thus, crop production was 
limited to the existing land supply. Further, bean sales show the same 
level as in Program I-A. In the B model programs, intensive livestock 
production was allowed through the purchase of grain and facilities 
required by the expanding livestock numbers. The ceiling on operating 
capital ultimately limited further intensification of livestock production 
in the Model B programs. 
The computed solutions for Programs I-B, II-B, III-B, and IV-B are 
summarized in Table 13. This table shows the optimum input combinations 
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Table 13. Optimum program solutions of Model B 
Programs 
& capital 
levels 
M 
Net 
operating 
income 
($) 
Buy 
corn 
(Bu.) 
(B)HEF 
(LSU) 
H2b 
(Lr.) 
CCFH 
(Hd.) 
BSC 
(T.) 
PSCG 
(Hd.) 
HYSS 
(Hd.) 
I-B 
10,000 
15,000 
7,502 
7,879 
1,330 
3,724 
17 
28 
64 
86 
7 
6 
-  -
— — 
20,000 
30,000 
8,256 
9,009 
6,119 
10,811 
40 
63 
110 
156 
5 
3 -  -
— -
- -
II-B 
10,000 
15,000 
9,060 
9,584 
0 
1,832 
19 
34 
68 
98 
6 
6 
-  -
—  -
-  -
20,000 
30,000 
9,946 
10,669 
4,249 
9,083 
45 
68 
120 
166 
5 
4 — -
—  -
III-B 
10,000 
15,000 
8,101 
8,455 
1,623 
3,985 
8 
20 
46 
70 -  -
62 
58.5 
46 
38 
4 
9 
20,000 
30,000 
8,808 
9,515 
6,348 
11,073 
31 
55 
92 
140 - -
56.5 
53 
31 
17 
14 
24 
IV-B 
10,000 
15,000 
9,786 
10,173 
0 
2,215 
13 
26 
56 
82 
-  - 63 
55 
50 
33 
1 
13 
20,000 
30,000 
10,516 
11,200 
4,626 
9,449 
38 
61 
106 
152 
57 
53.5 
29 
21 
16 
21 
*From data shown in Tables 51, 52, 53, and 54 in Appendix B. 
^Each Hg unit in Appendix B is equivalent 
activity in the above table. 
to two litters of the Hg 
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of facilities, feeds, and land classes which maximize the firm's net 
operating income. Thus, this table centers around the significant enter­
prise relationships and resource combinations for selected higher levels 
of operating capital. 
No information is given in this table for the crop rotations planted 
on the different land classes. This action is taken because the same 
basic crop rotations were employed by the Model B programs as were 
estimated for the Model A programs. The exception to this is that 
Programs II-B and IV-B, in contrast to Programs II-A and IV-A, indicate a 
gradual shift of Land Class II from the CCOj^-II rotation to the rotation 
of CCOM^-II rotation as the level of operating capital increases. Hence, 
at the higher levels of capital, most or nearly all of Land Class II is 
producing the CCOM%-II rotation for both Programs II-B and IV-B. 
Table 13 focuses attention on the major activity adjustments related 
to intensive expansion of the hog enterprises through the purchase of 
additional units of corn and hog facilities. 
Program I-B In this program, the Hg activity is shown to demon­
strate a sizeable expansion in numbers beyond what could be produced with 
the farm's initial facilities. The available facilities permit a maximum 
production of 30 litters per year comprising 15 spring and 15 fall litters. 
This program shows that the Hg activity may be profitably expanded with 
adequate resources. 
Two units of expansion facilities for the Hg activity are added at 
the $5,500 level of operating capital. The acquisition of extra hog 
facilities forces grain to become a limiting resource. Nearly 200 bushels 
of corn are purchased at the capital level of $7,500. Without the corn 
buying activity at this capital level, 11.6 acres of Land Class III would 
have been shifted from the CSOM^-III to the CCO^.g-HI rotation. However, 
there would be a limit to the shift of rotations so that grain would have 
become a limiting resource for the farm around the $8,100 level of 
operating capital. 
The nature of this expansion is such that the number of H^ litters 
has doubled at the capital level of $10,000, has expanded nearly four 
times at the $20,000 level, and has expanded more than five times with an 
amount of capital equal to $30,000. As shown in Table 13, the purchase of 
considerable quantities of corn and hog facilities has resulted in a 
moderate increase in the level of net operating income for Program I-B 
as compared to Program I-A. 
The only beef activity calculated for this optimum program was the 
CCFfl activity. This activity was part of the optimum enterprise combina­
tion because it utilized the MQ-IV pasture. 
As shown in the table, corn purchases range relatively high with the 
purchase of over 10,000 bushels at the $30,000 level of operating capital 
for Program I-B. The most rational level of operating capital employed 
by this program is estimated to be $7,500. For reasons discussed in the 
empirical procedure section, it is believed most farmers would give little 
serious consideration to investment of additional amounts of capital 
which would earn such relatively low average added returns indicated by 
the low shadow prices of the capital equation. 
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Program II-B In contrast to Program I-B, Program II-B considers 
farm expansion on the intensive margin with high fertilization rates for 
crops and relatively higher yield and production levels for crops. This 
basic assumption resulted in the development of differences between the 
two programs. Two units of hog facilities were purchased in this program 
at the $6,500 level to expand the Hg activity. This purchase similarly 
occurred at the $5,500 level in Program I-B. The higher levels of crop 
production made it possible for the firm to raise around 68 litters of 
the H% activity before buying any corn. Consequently, corn is not pur­
chased at as low capital levels as was the case in Program I-B. However, 
grain became limiting near the $11,000 level of operating capital in 
Program II-B in contrast to the $7,500 amount in Program I-B. Consequent­
ly, the amounts of corn purchased at all levels of operating capital are 
substantially less in Program II-B than in Program I-B. 
There was considerable expansion in the hog enterprise beyond the 30 
litters producible from the space and facilities initially available for 
hog production on the farm. In relation to this initial amount, the hog 
numbers were more than tripled at $15,000, quadrupled at $20,000, and 
expanded five and one-half times at the $30,000 level of operating capital. 
The CCF{j activity is again the only beef activity as was the case 
for Program I-B. There are just a few head raised in order to utilize 
the MQ-IV permanent pasture. 
The levels of net operating income in Program II-B are superior to 
those given for Program I-B at the same operating capital levels. The 
most rational amount of operating capital is estimated to be nearly 
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$15,000 for Program II-B. This amount was determined on the same grounds 
of operator aversion to risk and uncertainty as presented by earlier dis­
cussions in this study. 
Program III-B Program III-B was designed to study the effects of 
the firm's access to increasing amounts of capital when crop production 
is limited to the low rates of fertilization. Also, the beef enterprises 
have access to a more abundant and cheaper kind of roughage supply in the 
form of a supply of corn silage. 
The corn buying activity involves purchase of 159 bushels at the 
$6,500 level of operating capital. Grain is shorter in supply in this 
program than in the other programs because it is fed to considerable 
numbers of both hogs and cattle. Consequently, the first unit of addi­
tional hog facilities is purchased near the $7,000 level of operating 
capital. In contrast to Programs I-B and II-B, the Hg enterprise was 
calculated with a smaller number of litters for comparable levels of 
capital in Program III-B. This development occurred because the beef 
activities were more profitable in this program than in others. 
At the $10,000 level the Hg activity had only increased by 50 percent, 
tripled at $20,000, and expanded by a little more than four and one-half 
times the 30-litter maximum size producible from the initial hog space 
and facilities on the farm. Consequently, the amounts of facilities 
purchased in this program for each capital level are substantially less 
than in the case of Programs I-B and II-B. 
The beef activities in Program III-B fully utilize the farm's beef 
facilities during the winter, fall, and spring seasons for all capital 
levels. The main beef enterprises are the PSCg and the MYSg activities 
in this program. There are more numbers of the PSCg than the MYSg activity 
at the $10,000, $15,000 and $20,000 operating capital levels. However, at 
the $30,000 operating capital level there are greater numbers of the MYSg 
beef activities than the PSCg activity. Provision was made for expansion 
of the beef activities; however, this was prevented by severe competition 
from the hog enterprises which precluded the beef facilities from demon­
strating high enough values in relation to their budgeted acquisition 
costs. 
As the level of capital increased, the shortage of May-June seasonal 
labor demanded by the H% activity at the expense of the PSCg activity 
brought about the increasing numbers of the MYSg activity in Program 
III-B. There is an increase in the quantity of idle beef space and 
facilities during some seasons of the year to the extent that the PSCg 
activity is replaced by the MYSg activity. 
The differences in net operating income computed for Program III-B as 
shown in Table 13 in comparison to Program I-B appear to be insignificant. 
However, Program III-B offers a more uniform utilization of resources. 
Program III-B offers a more uniform utilization of the farm labor 
supply than Program I-B. Further, Program III-B shows that a cheap 
roughage supply makes it possible for feeder cattle enterprises to profit­
ably be part of the optimum farm program. The table also shows the amount 
of silo capacity required by the combined beef activities at different 
operating capital levels. Somewhat more corn was purchased in Program 
III-B than Program I-B because of the greater number of the feeder cattle 
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fed in the latter program. On the basis of earlier discussion related to 
the farmer's aversion to risk, the low shadow price for the capital acqui­
sition indicates that the most rational level of operating capital of 
Program III-B would appear to be $7,500. 
Program IV-B Crops are produced at high fertilization rates in 
Program IV-B as was the case for Program II-B. However, the two programs 
are different because Program IV-B was allowed access to corn silage as a 
partial source of roughage supply for the beef activities. Consequently, 
smaller numbers of hogs were recommended for each capital level, because 
feeder cattle were also a part of the optimum program. The first unit of 
expansion facilities was purchased as hog space became limited near the 
$7,500 capital level in Program IV-B. Grain became limiting and the first 
bushel of the corn buying activity joined the optimum combination of 
enterprise near the $10,500 capital level. 
In this program at the $10,000 operating capital level, the number 
of litters has nearly doubled the maximum number yielded by the farm's 
initial hog facilities. At the $30,000 capital level, the number of 
litters has expanded a little over five times the initial 30 litters. The 
purchase of expansion facilities and corn made possible the substantial 
expansion of the hog enterprises. However, Program IV-B did not require 
the purchase of much corn until the level of operating capital was 
approaching $15,000. Again, as in Program III-B, as the level of capital 
increases, the MYSg activity partially replaces the PSCg activity which 
undergoes a substantial decline in numbers because the MJ seasonal labor 
was more profitably used by the Hg hog activity. 
Although the provision was made for beef expansion facilities, the 
beef facilities failed to provide sufficient return above their acquisi­
tion cost in the face of severe competition from the hog enterprises to 
ever become a part of the optimum program. Consequently, the beef enter­
prises in Program IV-B, although making maximum use of the firm's available 
space and facilities, could not generate any expansion in scale. 
This program has a better balanced combination of livestock enter­
prises than the programs without access to corn silage. It provides a 
more uniform utilization of the farm labor supply. In view of the shadow 
price for capital, it appears that the most rational program for IV-B 
would utilize around $15,000 worth of operating capital. 
Program IV-B earns the highest levels of net operating income of any 
of the programs for all capital levels. However, it appears that the 
relative differences in net operating income between Programs II-B and 
IV-B should not be considered to be overly significant. 
Price ranges for optimum B programs with fixed land endowment 
The price range data for specific activities at each rational level 
of operating capital in the respective programs is given in Table 14. 
Consequently, price ranges are recorded for the rational operating capital 
levels of $7,500 for Programs I-B and III-B and $15,000 for Programs II-B 
and IV-B. These price ranges indicate the extent that the program price 
of an activity may vary before the activity is replaced by a more profit­
able activity in the optimum combination of prices. 
The livestock enterprises in the programs of Model B were provided 
with a facilities' purchase alternative to allow for their expansion 
Table 14. Price ranges for stability of solutions in programs with fixed land endowments 
Price range by program 
Program I-B II-B III-B IV-B 
Activity price Low High Low High Low High Low High 
Bean sales (Bu.) 2, .20 2. 04 2, .77 -• 1. ,64 2, .75 - •  - •  
H2 15. 28 14. ,25 15, .77 15. ,28 15 .58 15. ,28 16, .27 15, .28 16 .92 
CCFH 21. 90 20. ,86 26. 87 21. 48 27 .07 - - - •  - •  - -
PSCH 22. ,67 - - - •  - - - •  22. 23 22. 94 22. ,11 22. 99 
MYSg 20. ,15 - - - - - - - •  19. 73 20. ,79 19. , 66 20. ,98 
Buy corn -1. 10 -1. 19 - .  ,82 -1. 25 - .  82 -1. 25 - .  ,89 -1. 24 - .  ,85 
(B)HEFa -23. ,53 -56. 29 -8. ,04 -55. 40 -14. ,03 -47. 95 -3. 16 -51. 78 3. ,05 
(B)SCA - .  82 - - — - - - - 1 Ln O
 
42 06 -45. 17 06 
aSee Table 46 for key to abbreviated symbols. 
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beyond the available building space on the farm. The Hg activity displays 
a relatively narrow price range for larger numbers in all programs. If 
hog prices were to fall slightly, the Hg activity would be replaced by 
the activity at the higher capital levels. This development would 
occur because the crop and activities would more profitably use the 
scarce seasonal MJ and SON labor. Hogs present a greater stability toward 
downward movements in price in Program I-B than in the other Model B 
programs. 
In contrast to Programs I-A and II-A, the CCFy activity shows greater 
stability towards upward movements in price. Also, it demonstrates a 
greater stability in Program I-B in comparison to that illustrated by the 
PSCg activity in Programs III-B and IV-B. If the beef prices of the PSCg 
and MYSg activities were to fall below the lower limits of their respective 
price ranges, assuming other prices unchanged, it would be most profitable 
for the firm to discontinue these beef feeding enterprises. In this 
event it would be profitable for the firm to emphasize the CCOM^-II and 
CCOL_2-III rotations which would intensify grain production and provide 
sufficient pasture for the H^ enterprise. 
The cost ranges of variable inputs purchased furnish additional 
information of value for analysis of firm expansion on the internal 
margin. Such cost items include the price of corn purchases, costs of 
silo construction, and expansion of hog facilities. According to this 
data, it is profitable for the firm to acquire expansion facilities for 
the Hg activity as long as the annual amortization costs average no more 
than $50 per unit. The corn buying activity presents substantial price 
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stability in all the optimum programs of Model B. Programs III-B and IV-B 
present a relatively wide stability range for construction costs per ton 
of silage capacity as was also the case in Programs III-A and IV-A. 
Bean sales exhibit substantial stability toward upward and downward 
price changes in Programs I-B and III-B. However, the price ranges in 
the latter programs are narrower in contrast to those related to Programs 
I-A and III-A. 
Shadow prices for optimum B programs with fixed land endowment 
Those restricting resources which would be most profitable for the 
firm to acquire in additional amounts in the B programs are identifiable 
by their shadow prices. The significant prices are recorded for each of 
the limiting resources in Table 15, for the rational levels of operating 
capital in each program. 
There are relatively high shadow prices recorded for the four differ­
ent land classes. Clearly, important returns may accrue to the firm if 
it purchases more land. Such effects will not be analyzed now, as the 
land buying activities are left for later investigation in Model C. 
Except for Land Class IV, the shadow prices of Land Classes I, II, and 
III are noticeably greater for Programs II-B and IV-B than for Programs 
I-B and III-B. This differential occurs because of differences in the 
rates of fertilization employed by the various programs. The shadow price 
for corn is substantially greater than its assumed purchase price. Thus, 
additional purchase of corn would further add to farm production. 
However, the hog expansion facility has fully exploited its potential for 
increasing profits of the farm. This development is proved by the fact 
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Table 15. Shadow prices for limited resources in programs with fixed 
land endowments 
Resource I-B II-B III-B IV-B 
Capital .075 .072 .071 .068 
Land Class I 62.76 83.33 62.50 83.02 
Land Class II 45.69 56.31 45.49 56.34 
Land Class III 37.93 51.81 40.27 51.61 
Land Class IV 9.22 1.37 13.15 11.69 
Corn 1.18 1.18 
00 r-J 
1.18 
Hay 9.97 17.21 13.59 17.42 
Beans 2.20 2.85 2.20 2.20 
Pasture 9.59 6.91 13.16 12.96 
Hog facilities 25.30 25.23 25.19 25.14 
Beef facilities 0 0 12.66 11.86 
Corn silage 1.48 1.48 
Silo capacity - — .88 .87 
that the shadow prices of the hog facility equation in all programs 
closely approach the annual amortization acquisition costs of such addi­
tional facilities. 
There are no shadow prices for beef facilities given in Programs I-B 
and II-B because they fail to fully utilize those already existing on the 
farm. However, they offer some useful information to guide the firm in 
what it can afford in the way of costs of expanding its beef facilities 
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in Programs III-B and IV-B. In these programs the firm cannot afford to 
expand beef facilities should its annual amortized acquisition cost 
approach an amount of $12.00 per unit. Beef expansion facilities never 
became a part of the optimum programs computed for this study because 
their acquisition costs estimated for this study exceeded the $12.00 
restricting limit. This development occurred under the conditions 
assumed because the hog expansion activity offered superior returns. 
It is doubtful that the beef expansion facilities would have been a 
part of the optimum enterprise combinations unless their expansion costs 
had been estimated at extremely low levels or unless the acquisition of 
additional hog activities had not been allowed. Other meaningful shadow 
prices are given in Table 15 for hay, pasture, and corn silage. These 
values provide guidance to the firm as to what returns could be gained if 
additional amounts of these intermediate products could be acquired with­
out cost. However, such products usually have market values. Consequent­
ly, a more accurate approximation of their added return to the firm may 
be arrived at by estimating the difference between their purchase price 
and shadow price. 
Only in the case of Programs II-B and IV-B does the shadow price of 
hay amount to more than the average long run commercial purchase price of 
hay of $15.00 per ton. In relation to the average pasture rental charges 
of $8-$12 in this area, only Programs III-B and IV-B give an indication 
that the renting of additional pasture could somewhat increase returns to 
the firm. If the average commercial value of corn silage per ton is 
estimated at approximately one-third of the commercial value of hay per 
ton, clearly the acquisition of additional amounts of silage does not 
offer anything in the way of further returns to the firm. 
Optimum programs of Model C with variable land resource 
The programs in Model C are designed to investigate adjustments of 
farm size on the extensive margin. Thus, the second aspect posed for the 
long-range planning period related to the profitability of farm investment 
in additional land to expand its scale of operations. This expansion is 
considered with the clear recognition that land is not always available to 
a farmer within a reasonable proximity of his existing farm. The oppor­
tunity to gain control over additional land often tends to be the result 
of a set of fortuitous circumstances rather than being in abundant supply 
for all who are willing to pay the market price. 
The planning outlook, as in the case of the adjustments on the in­
tensive margin in Model B, is assumed in Model G to include a time span of 
ten years. The essential difference between the two models is that one 
permits the purchase of corn directly and the other investigates the 
purchase of land to produce the corn. 
The computed programs in Model C project long-run farm expansion on 
an extensive margin. This expansion primarily centers on addition to the 
farm's initial supply of livestock facilities, land, and labor at higher 
levels of capital. Table 16 outlines in detail the optimum farm organiza­
tion for the programs in Model C for selected high ranges of operating 
capital. The following discussion traces the major activity adjustments 
which develop from the firm's expansion with access to these higher levels 
of operating capital. 
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Table 16. Optimum Model C program solutions3 
Program Program activities in relation to net operating income 
Capital Net Buy V1 CCOMn-II CCOro-i: 
levels operating land 
income Acres 
I-C 10,000 7,393 31.7 43.1 43.7 
15,000 7,575 88.8 56.0 - - 56.8 
20,000 7,704 127.2 64.o 65.5 
27,000^ 7,773 200.4 81.1 82.2 
II-C 10,000 9,058 0.0 36.0 11.8 
15,000 9,841 33.7 43.6 31.4 12.8 
20,000 10,542 78.1 53.6 38.6 15.7 
30,000 11,773 167.0 73.6 28.4 46.2 
III-C 10,000 7,998 39.0 44.8 45.4 
15,000 8,126 89.5 56.9 - - 56.9 
17,735^ 8,153 110.8 60.9 - - 61.8 
IV-C 10,000 9,786 0.0 36.0 36.5 0.0 
15,000 10,550 41.0 45.2 27.3 18.6 
20,000 11,172 84.8 55.1 31.4 24.4 
30,000 12,105 170.4 74.3 38.8 36.5 
aFrom data shown in Tables 55, 56, 57 and 58 in Appendix B. 
^Capital unlimiting solutions. 
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Table 16. (Continued) 
Program Program activities in relation to net operating income 
I-C 
CSOMI-III CCOL_2-III M0-IV (U)LC-IV 
Acres 
70.1 
91.0 
40.8 
51.2 
0 . 0  
0.0  
64.2 
80.6 
29.0 
37.6 
43.4 
54.5 
H2 H4 
Litters 
60 — 
78 
0 108 
0 136 
II-C 0.0  
0 .0  
0 . 0  
0 .0  
55.7 
70.8 
87.1 
119.6 
24.2 
29.3 
36.0 
14.7 
6 . 0  
0 . 0  
0 . 0  
34.7 
68 
96 
108 
0 172 
III-C 57.4 
54.1 
34.7 
15.4 
37.2 
64.3 
30.1 
37.7 
40.9 
44 
0 
0 
68 
84 
IV-C 0.0 
0 .0  
0 . 0  
0 .0  
58.2 
73.5 
89.5 
120.6 
24.2 
30.4 
35.9 
39.8 
1 . 1  
1 0 . 2  
56 
80 
0 
0 
104 
148 
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Table 16. (Continued) 
Program Program activities in relation to net operating income 
(B)HEF BSC CCFh PSCg MYSg Labor, hours 
(T.) (Hd.) (Hd.) MJ SON 
I - G 15 — 9 — — — - — 
II-C 19 — 6 — - - - - — 
71 -- 0 — - - 92 — 
III-C 7 62.5 -- 51 
18 62.5 — 51 -- 41 
26 59 -- 37 10 62 
IV-C 13 63 — 50 1 — 
25 62 — 45 5 — 
36 63 — 51 0 49 32 
59 63 -- 51 0 210 194 
Program I-C This program is similar in design to Programs I-B 
and I-A because crop yields are based on low rates of fertilization. The 
available supply of farm produced grain allows the Hg activity to expand 
with the acquisition of additional facilities and shelter beyond those 
available on the farm until grain becomes limiting above the $7,000 level 
of operating capital. At this point the land buying activity becomes a 
part of the optimum combination of farm activities. 
With the $10,000 level of operating capital, grain requirements for 
14 additional litters of the Hg activity are produced by the 31.7 acres 
of land provided by the land buying activity. Consequently, the farm 
size has been expanded nearly 20 percent and the extra land has been 
planted with equal acreages of the CQ-I and CC0^_2-H rotations. At the 
higher capital levels, farm size is further expanded nearly 50 percent 
with the purchase of 88.8 acres, nearly 80 percent with the purchase of 
127.2 acres, and 123 percent with the purchase of 200.4 acres of land. 
The land purchased at the higher capital levels of $20,000 and 
$27,000 is primarily devoted to corn intensive rotations of CC0^_2"H and 
CC0L_2-HI. The quantities of the purchased land resources provide corn 
to permit sizeable expansions of the hog enterprises. At the $10,000 and 
$15,000 capital levels, 60 and 78 litters were produced by the Hg enter­
prise. At the $20,000 and $27,000 operating capital levels, 108 and 136 
litters of hogs were produced by the activity. The additional expan­
sion facilities required by the expanding hog enterprises are listed in 
Table 16. The ^  activity was forced out of the optimum farm organization 
above the $15,000 capital level because of the scarcity of seasonal MJ 
labor. Consequently, it was replaced by the activity which purchased 
37 and 180 hours of the capital MJ labor for the stated higher levels of 
operating capital. 
Production of soybeans is a profitable enterprise in Program I-C. 
Consequently, the quantity of bean sales increases as there are increases 
in the purchase of Land Class III. The CCF^ activity, as was the case for 
Programs I-B, II-B, and II-C, was the only beef activity. This enterprise 
entered the optimum programs in rather small numbers to utilize the 
available rotational pasture and MQ-IV native pasture. 
In contrast to Program I-B, Program I-C reached a capital unlimiting 
solution of $27,000. The level of net operating income for Program I-C 
at all capital levels is less than the level of net operating income 
computed for Program I-B at the $15,000 capital level. Clearly, this 
program does not hold the promise for the farmer offered by Program I-B, 
consistent with the estimated shadow price for capital. The most rational 
amount of operating capital for Program I-C is estimated to be $7,000. 
Program II-C The purchase of land for corn production instead of 
the direct buying of corn was allowed in this program. Program II-C 
differs from Program I-C since crop production and yields are based on 
the assumption of high levels of crop fertilization. This difference is 
the same as that which exists between Programs I-B and II-B. The activity 
levels and returns of Programs II-B and II-C are identical for capital 
levels below and equal to the $10,000 level of operating capital. 
In this program, the first acre of the land buying activity joined 
the optimum enterprise combinations at approximately the $11,000 level of 
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operating capital. 
There was a 20 percent increase in farm acreage at the $15,000 level 
of capital with the purchase of 33.7 acres of land. At the $20,000 level 
the farm acreage was increased nearly 50 percent with 78.1 acres of land. 
The farm size was doubled at the $30,000 level of capital by the purchase 
of 167 acres. Hog activities, as shown in Table 16, expanded in scale 
with the purchase of crop production capacity and additional quantities 
of hog facilities. 
The Hg activity expanded in herd size numbers of 68, 96 and 108 
litters with the upward range of capital from $10,000 to $20,000. The 
activity produced 172 litters at the $30,000 capital level. It replaced 
the H2 system because of the shortage of MJ labor. There are only a few 
units of the CCFy activity in Program II-C. 
The number of CCFy units are too small to fully utilize the MQ-IV 
native pasture in the optimum program at the lower capital levels. The 
MQ-IV permanent pasture is completely utilized as the level of operating 
capital approaches $30,000. Two explanations account for this development. 
Land purchases are made in terms of the composite acre which includes all 
land classes. Consequently, at this high level of capital it is profit­
able for the firm to buy the composite acre of land, including the highly 
productive Land Classes I, II, and III, and the less productive Land Class 
IV. The highly productive land classes are allocated to intensive grain 
production while Land Class IV is idled. Also, the activity demon­
strates relative superiority to all the beef activities in its use of the 
scarce land, labor and capital resources. 
In view of the shadow price for capital, the most rational program 
is Program II-C which could utilize between $20,000 and $30,000 worth of 
operating capital. This program does not provide a too well balanced 
combination of livestock enterprises because the cattle activities have 
no access to corn silage. However, from the standpoint of the utiliza­
tion of labor, in relation to net operating income, it appears to be a 
highly desirable program. 
Program III-C Program III-C is similar to Program III-B in that 
the beef activities have access to silage. Both programs were computed 
with crop production yields based on low levels of fertilization. The 
first acre of land was purchased at a capital level of $6,400. At the 
$10,000 capital level farm acreage was expanded by 25 percent with the 
purchase of 39 acres. It was expanded by 56 percent with the purchase of 
89.5 acres of land and 110.8 acres or 70 percent for the higher levels of 
capital. 
A basic crop rotation change as a result of the land purchase activi­
ty occurred with the transfer of most of Land Class III from the CSOM^-III 
to the highly grain intensive CC0L_2~HI rotation. The expansion of the 
land acreage and the increase in quantities of hog facilities for each 
capital level are listed in Table 16. The acquisition of these additional 
resource quantities make possible the expansion of the farm's hog enter­
prise. There are 44 litters of the Hg hog activity produced at the 
$10,000 operating capital level. At the higher $15,000 and $17,735 levels, 
the hog activities produce 68 and 84 litters of hogs. The scarcity of 
MJ labor causes the H4 activity to replace the H2 activity. 
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The amount of silage capacity required by the beef feeding activities 
achieves a maximum total of 62.5 tons. All of the farm's initial supply 
of facilities are utilized by the PSCg enterprise for capital levels of 
$10,000 and $15,000. However, the shortage of the MJ labor at the $17,735 
capital level reduces the PSCg enterprise to 37 head and adds ten head of 
the MYSg enterprise. 
Program III-C clearly does not compare favorably with Program III-B. 
The net operating income levels computed in Program III-C are signifi­
cantly less than the net operating incomes computed for Program III-B at 
the same capital levels. 
Also, a capital unlimiting solution is computed at a level of 
$17,735 for Program III-C. In this case it is no longer the most limiting 
of the firm's resources. As indicated by the shadow price of capital, 
the most rational plan for Program III-C would appear to involve the 
utilization of $7,000 of operating capital. 
Program IV-C Program IV-C is similar in many ways to Program 
IV-B. It has the same returns and activity plans for operating capital 
levels below and equal to $10,000. This is because with high crop yields 
based on high rates of fertilization, the resources which prove limiting 
in either optimum program do not occur until capital levels are higher 
than $10,000. The difference between Program IV-C and IV-B is that IV-C 
buys land outright. The two programs do not achieve their individual 
distinguishing characteristics until above the $10,000 level of operating 
capital. In Program IV-C the first acre of land is purchased near the 
$10,500 level of operating capital when grain becomes a limiting resource. 
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At the capital level of $11,000, 5.3 acres of land are purchased to pro­
duce the grains for the expanding Hg activity. 
The significant program adjustments developing in Program IV-C for 
selected levels of operating capital are given in Table 16. It is shown 
for given increases of capital levels that farm acreage may undergo 
expansions of 25 percent with an additional 41 acres, 50 percent with an 
accumulation of 84.8 acres, and over 100 percent with the cumulative 
total of 170.4 acres. The acquisition of more land acreage makes possible 
the production of the additional corn required by the expanding hog enter­
prises. Further information is presented concerning the additional hog 
expansion facilities required in this program. 
The Hg system produces 56 and 80 litters at the $10,000 and $15,000 
levels of operating capital. The activity becomes part of the optimum 
farm organization near the $17,200 level of operating capital. It replaces 
the Hg activity because seasonal MJ labor becomes a limiting resource. 
Also, the seasonal SON labor becomes a limiting resource at the $18,000 
operating capital level. Consequently, in replacing the Hg activity, 
the enterprise produces 104 and 148 litters at the respective operating 
capital levels of $20,000 and $30,000. 
If there were no SON labor available for hiring, the optimum farm 
program would be somewhat different, at the $30,000 level of operating 
capital. Under this condition the activity would produce 168 litters. 
The MYSg beef activity would completely replace the PSCg enterprise 
because the H4 activity would completely deprive it of seasonal MJ and 
SON labor. This labor resource restriction would have the effect of 
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reducing the firm's net operating income by an amount of $162. 
The impact of this limiting resource in this case is also indicated 
by the fact that there would be a relatively low shadow price for capital. 
Over 60 tons of corn silage are required to feed the beef activities in 
Program IV-C. Further, all the farm's available beef space facilities 
are used to capacity by the PSCg and MYSg activities. In the instances 
where spring or fall labor shortages, might develop, the MYSg activity 
partially replaces the PSCg activity in the optimum farm organization. 
The net operating income levels computed for Program IV-C are the 
highest of all programs for all selected levels of operating capital. 
Program IV-C has a better balanced combination of livestock enterprises 
than the other programs with and without access to corn silage. However, 
from the standpoint of the labor utilization in relation to the net 
operating income, Program II-C may be more desirable than Program IV-C. 
In light of the shadow price for capital, it appears that the most 
rational combination of enterprises for Program IV-C would involve the 
utilization of $20,000 of operating capital. 
Price ranges for optimum C programs with variable land resource 
The degree of stability that may be attached to each activity's posi­
tion in the optimum combination of activities in Programs I-C, II-C, 
III-C and IV-C are reported in Table 17. 
Narrower price ranges are presented for the crop rotations in these 
programs in contrast to the similar programs computed for Models A and B. 
This development occurred because relative to the farm's supply of other 
limiting resources, the land purchase activity substantially reduced the 
Table 17. Price ranges for stability of solutions in programs with variable land resources 
Program I-C II-C III-C IV-C 
Activity price Low High Low High Low High Low High 
Bean sales 2. 20 1, .51 2 .36 - - 1 .46 2, .31 
H4 15, 28 15, 28 16, .05 15, . 28 30 .14 15 .27 15, .49 15 . 27 15 .50 
CCFH 21. ,90 21, .36 22. ,85 -- -- - - -- -- - -
PSCH 22. ,67 -- -- - - -- 22, .41 22. ,74 22, .64 23, .00 
MYSg 20. ,15 •- - - - - 20. ,03 20. 70 - - --
Buy land -40. 21 -40. 34 -25. ,01 -45. 42 -30. ,47 -41. 39 -38. 14 -51. ,12 -36, .55 
(B)HEFa -23. 53 -28. ,57 
• 
90 -31. 21 4. 23 -25. 86 -16. 88 -43. ,40 -22. ,56 
(B)SCa -. 82 •- •- •- •- -29. ,13 •- -2. 90 - .  ,08 
Hire MJ labor -1. 25 -1. 73 - • 68 -4. 39 - • 62 -1. 83 -1. 33 ,15 
aSee Table 46 for key to abbreviated symbols. 
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scarcity of the land resource. 
In Program II-C, the enterprise exhibits a very high degree of 
stability toward upward price movements in comparison to the I-C, III-C 
and IV-C programs. On the other hand, the activity demonstrates no 
stability against downward adjustments in price. Thus the Hg activity 
would replace the activity with any downward change in price. 
The programs of Model C contain the same beef activities as are 
included in the similar programs of Models A and B. These narrower price 
ranges are a reflection of the relative weakness of the beef activities 
in competition with the hog enterprises for limiting resources. A further 
contributing factor to the narrowness of these price ranges is the high 
degree of intra-beef competition between the alternative enterprises in 
the programs. The CCFH activity in Program I-C shows more stability than 
the PSCg and MYSg activities in Programs III-C and IV-C. This is a 
consequence of the fact that there is no other enterprise which can make 
better use of the MQ-IV pasture. 
Table 17 also contains the price ranges of extra resources which may 
be hired or purchased in Model C. Such information is of further value 
in the analysis of firm expansion on the extensive margin. Programs II-C 
and IV-C are stabler towards increasing land values than Programs I-C and 
III-C. Much flexibility of cost is indicated by the relatively wide ranges 
displayed for the hog expansion facilities. Program IV-C with a much 
wider range than the other programs allows the most cost flexibility for 
the acquisition of this facility. A substantial range is demonstrated 
for the construction costs in the silo building activities of III-C and 
IV-C. Thus this activity offers much opportunity for contributing to 
higher levels of net operating income for the firm. However, the silo 
construction cost ranges are less than those reported for the similar 
programs in Models A and B. 
Seasonal MJ and SON labor became limiting in the Model C programs at 
the higher levels of operating capital. Hiring MJ labor would allow some 
increase of the firm's net operating income in all Model C programs as 
long as wage rates were less than $1.70 per hour. Programs II-C and IV-C 
show that it would be profitable to hire MJ labor at relatively high wage 
rates even approaching $4.25 an hour. Program IV-C is the only program 
that can profitably hire substantial amounts of SON labor. As long as the 
wage rate does not exceed $1.30 an hour, firm net operating income can be 
increased with the hiring of this labor resource. 
Shadow prices for optimum C programs with variable land resource 
The shadow prices for the limiting resources of the programs in Model 
C are given in Table 18. Acquisition by the firm of additional amounts of 
limiting resources will increase its net operating income as long as the 
market price of any restricting resource is less than its shadow price. 
There was considerable variation in the shadow prices of the capital 
equations of the different programs. The shadow prices attained computed 
values of zero in Programs I-C and III-C with the capital unlimiting solu­
tions. On the other hand, the computed shadow prices of .116 and .093 of 
Programs II-C and IV-C respectively were the highest values calculated 
for any of the programs in the study at the $30,000 operating level. 
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Table 18. Shadow prices for limited resources in programs with variable 
land resources 
I-C II-C III-C IV-C 
Capital 0 .116 0 .093 
Land Class I 64.22 74.69 63.34 73.00 
Land Class II 47.72 49.96 47.28 49.09 
Land Class III 38.52 45.55 38.02 44.66 
Land Class IV 7.80 0 8.35 0 
Corn 1.18 1.13 1.25 1.15 
Hay 11.95 17.25 11.87 18.20 
Beans 2.20 2.71 2.20 2.20 
Pasture 8.23 6.35 8.72 6.23 
Hog facilities 23.76 26.25 23.53 25.73 
Beef facilities 0 0 9.52 7.52 
Corn silage - ~ 2.13 3.02 
Silo capacity - - — 0.82 0.89 
MJ labor 1.26 1.40 1.25 1.37 
SON labor 0.51 0 0.57 1.37 
With the exception of Land Class IV the shadow prices of the land 
classes are at relatively high levels for the programs in Model C. The 
shadow prices are comparable to those calculated for similar programs in 
Model B. However, Land Class IV shows substantially lower shadow prices 
in the programs of Model C in contrast to those in Model B. The firm 
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would have incurred much greater increases in net operating income if the 
land purchase activity had allowed for the separate purchases of each land 
class. However, the land buying activity in this study permitted only 
the purchase of land in the form of a composite acre including all four 
land classes. Consequently, with the purchase of the composite acre, 
Land Class IV acted as a barrier to the further purchase of additional 
acres of the more productive land classes because of its comparatively 
high treatment costs. 
The shadow prices for corn are greater for Programs I-C and III-C 
than for Programs II-C and IV-C. This is the result of corn being a 
more limiting resource for the low level ferilization I-C and III-C 
programs. The opportunities for expansion of hog facilities and the hog 
enterprise have been fully exploited as the shadow prices of these 
facilities closely approach the acquisition cost of $23.53 in all programs. 
There are no shadow prices for additional beef facilities given in 
Programs I-C and II-C since they fail to fully utilize those already 
available on the farm. The shadow prices for this activity in Programs 
III-C and IV-C are relatively low and less than those computed for similar 
Programs III-B and IV-B. In these programs, it would not be profitable 
to expand beef facilities unless annual costs of doing so did not amount 
to less than $7.52 and $9.52 for the appropriate Programs III-C and IV-C. 
Clearly, the firm can never afford to expand facilities for the beef 
enterprises unless it can devise adequate low-cost handling methods. 
The shadow prices for hay in Programs II-C and IV-C are comparatively 
high in relation to the average long-run $15.00 per ton commercial market 
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price of hay. On the other hand, hay shadow prices are lower in Programs 
I-C and III-C. There would be little chance of increasing net operating 
income with the hay buying activity for the firm in these programs. 
The shadow prices for pasture fall on the lower side of the $8 to $12 in 
average pasture rental charges for this area. It is doubtful that a 
pasture renting activity for any program would offer much in the way of 
increased net operating income. Corn silage demonstrates relatively low 
shadow prices on the basis of the rule of thumb that the average commer­
cial value per ton of corn silage is approximately one-third of the 
commercial value per ton of hay. Consequently, hay is a much more 
valuable and limiting forage resource than corn silage to the operation 
of the firm. 
The shadow prices for MJ and SON labor at the rational levels of 
operating capital are shown to have comparatively low values. This shows 
that other resources are more limitational to the level of the firm's 
net operating income than labor. 
Operator Labor Income 
In this study, operator labor was considered to be a relatively 
constant productive agent. Hence, it earned those profits after payment 
of all other expenses and a return had been imputed to capital. The 
return imputed to capital served an important role because it was 
representative of either interest or return on investment. This all-
inclusive concept facilitates the appraisal of farm investment opportuni­
ties for varying degrees of farm equity. This concept in operator labor 
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income includes an allowance representative of both the equity return of 
the established operator and the interest cost of the low equity farmer. 
Operator labor income is a conventional accounting concept which 
provides a true basis for comparison with average incomes from nonfarm 
employment. Such income comparisons are made possible by converting the 
net operating incomes into operator labor income values for the same 
programs and operating capital levels. Labor income offers a meaningful 
test of the level of financial performance represented by the optimum 
solutions of the various calculated programs. Proper evaluation of these 
programs provides an indication of whether or not they contain profitable 
investment opportunities. Such information is needed by both the estab­
lished and low equity farmers. Farm investments should be productive so 
that they may be amortized either under encumbered or established owner­
ship. 
Several forms of information may be determined from an analysis of 
the labor income values of the different programs. The following ques­
tions outline the available information: 1) What minimum size of farm is 
required before an operator can make a reasonable income? 2) What path of 
investment should be followed beyond the minimum sized programs to secure 
the economic advantages of expanding ownership? 3) What are the capital 
accumulation possibilities of the different programs? and 4) How will the 
incomes from the most profitable farm programs compare with average earn­
ings of skilled or semiskilled nonfarm workers? 
Labor income information is presented in Table 19. This material 
furnishes the basis foi comparison and selection of the most profitable 
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Table 19. Estimated operator labor incomes of different programs for 
selected capital levels 
Unlimiting 
Program capital3 10,000 15,000 20,000 30,000 
I-A 669 
II-A 1989 
III-A 1584 
IV-A 2946 
I-B 1069 1209 1350 1630 
II-B 2630 29 21 3046 2796 
III-B 1684 1781 1896 2131 
IV-B 3354 3505 3613 3823 
I-C 1655 28 55 3596 479 2a 
II-C 2630 3919 5360 8080 
III-C 2415 3417 3672* 
IV-C 3351 4782 6131 8475 
&The capital unlimiting solutions were computed for Programs I-A, 
II-A, III-A and IV-A at the respective operating capital levels of 
$5,737, $6,088, $6,339, and $7,374, and for Programs I-C and III-C at 
$27,000 and $17,715, respectively. 
programs. Recent studies have suggested rational guidelines for evalua­
ting solutions of these programs. According to Barnhill (4), an operator 
labor income range of $2,500 to $5,500 would be equivalent to the annual 
earnings of skilled or semiskilled workers in nonfarm employment. When 
allowance is made for the use of the farm house and farm produce used at 
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home, a value of $3,000 approximates the income of the average industrial 
worker (40). Further, according to Schmidt (39), the $3,000 figure is 
equivalent to $4,500 of annual city income in terms of the standard of 
living and security it offers the farm family. 
The estimated operator income figures provide the opportunity for a 
more critical appraisal of the same programs for which net operating 
income was previously computed. The net operating figures ranging in 
value from $6,909 to $12,105 were recorded in Tables 13, 16 and 45 of 
this study. However, as is demonstrated by the labor income values for 
the same programs and capital levels, the net operating income data tends 
to be somewhat misleading in the real income it represents. 
In order to keep the following analysis manageable, all programs are 
classified according to whether their respective operator labor incomes 
are acceptable or unacceptable. Programs are classified as unacceptable 
where operator labor incomes are so low that they are unable to pay mini­
mum farm family living expenses. Conversely, those programs are classed 
as acceptable where operator labor incomes prove large enough to meet 
family living expenses, possibly supporting some firm growth and compar­
ing favorably with nonfarm incomes. 
Unacceptable programs 
Programs I-A, II-A, III-A, I-B, and III-B all proved unsatisfactory 
on the basis of the above criteria at all levels of operating capital. 
Programs I-C and III-C also fall in this category for amounts of operating 
capital below $15,000. Evidence of the inadequacy of these low operator 
labor income levels is indicated by implications of the Barnhill (4) 
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study that operator earnings of $2,500 are less than the current nonfarm 
earnings of male workers with year round employment. 
In the Model A programs, all inputs except capital were restricted 
to those supplied by the farm resource base. The I-B and III-B 
programs with expansion programmed on the intensive margin demonstrated 
an inadequate performance. The unacceptable programs involved crop 
plans using both low and high rates of fertilization. These programs 
indicate that when farm size is too small, regardless of productivity or 
levels of fertilization, the farm operator has little chance to earn a 
satisfactory level of labor income. 
A low equity farmer may be able to get by in the short run and 
secure some increase in equity in his farm by practicing capital 
consumption. However, this additional equity may be earned at a price 
which may be high in terms of deterioration, depreciation and obsoles­
cence of farm buildings, fences, machinery and equipment. Such an 
operator would realize increased returns of $2,305 for each program 
reported in Table 19 if no allowance was made for the depreciation of 
the fixed assets of the farm. 
Eventually, such assets have to be repaired and replaced. As 
demonstrated for the above programs, accounting for depreciation 
contributes to a substantial reduction in the accumulation opportunities 
under farm ownership. Thus, the true measure of long-run farm income in 
comparison with nonfarm incomes requires consideration of depreciation 
of assets encountered by farm operators. 
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Acceptable programs 
Several programs in this category prove suitable only to the extent 
of earning labor income which may adequately meet the living expenses of 
the farm family. These programs indicate the minimum farm size require­
ments necessary for the operator to make a reasonable income. Programs 
IV-A and II-B generally belong in this category. In the case of Program 
IV-A, a minimum farm size is represented by the optimum combination of 
activities requiring $7,374 of operating capital as shown in Table 10. 
The major income earning enterprises include 30 litters of the Hg activity, 
51 head of the PSCg beef activity and 2,778 bushels of corn sold. 
In Program II-B, the minimum farm size is approached at the operating 
capital levels of $15,000 and $20,000. The major income earning enter­
prises are represented by 70 and 92 litters of the Hg activity, 38 and 31 
head of the PSCg and 9 and 14 head of the MYSg beef activities for the 
respective levels of operating capital. Program II-B is less satis­
factory than Program IV-A because it uses more operating capital and 
other resources to produce essentially the same level of operator labor 
income. 
Generally, for the range of operating capital levels of $15,000 to 
$30,000, Programs IV-B, I-C, II-C, III-C and IV-C are representative of 
farm sizes which tend to be greater than the minimum size required by an 
operator to make a reasonable income. These enterprise combinations may 
be reviewed for the optimum programs in Tables 13 and 16. These programs 
demonstrate some performance as vehicles of capital accumulation. The 
amounts of capital internally generated may be reinvested to increase 
levels of capital managed and finance various forms of firm expansion. 
In Program IV-B, the following information summarizes the farm size 
and capital requirements of the established economic unit. Expanding 
farm size in Program IV-B with increasing resource requirements parallels 
the path of investment over the range of operating capital from $15,000 
to $30,000. The activity is the major income earning enterprise. It 
expands in litter numbers of 82, 106 and 152 for the respective capital 
levels of $15,000, $20,000, and $30,000. The expansion of this enterprise 
unfolds with the purchase of increasing quantities of 2,215, 4,626 and 
9,449 bushels of corn. Additional facilities are required in amounts of 
26, 38 and 61 units to feed and shelter the expanding numbers of hog 
litters. All available facilities on the farm are fully utilized by the 
cattle enterprises in Program IV-B. Under competition with the hog 
enterprises, the beef activities failed to produce high enough profit 
levels to support the acquisition of additional facilities for their 
expansion. 
The path of investment for expanding farm size in Programs I-C, II-C, 
III-C and IV-C involved the purchasing of land for corn production. These 
optimum programs demonstrated that substantial economic advantage tends to 
be derived from farm size expansion over the same range of operating 
capital allowed in Program IV-B. If $3,000 of operator labor income may 
be assumed to provide a reasonable income for adequate family living 
standards, then any portion of labor income above this minimum may be 
assumed to be available for capital accumulation. Consequently as shown 
in Table 19, Programs IV-B, I-C, II-C, III-C and IV-C offer some potential 
to the firm for internal generation of capital to finance farm expansion. 
The computed operator labor income values for Programs I-C and III-C 
reached magnitudes greater than $3,000 at higher operating capital levels. 
However, as shown in Table 19 these values were significantly lower than 
the amounts computed for Programs II-C and IV-C at the same levels of oper­
ating capital. Programs II-C and IV-C attained operator labor incomes of 
more than $8,000 at the $30,000 level of operating capital. For this 
reason, the emphasis in the following discussion is given to Programs II-C 
and IV-C. 
In Program II-C, farm expansion was shown by 50 percent and 100 per­
cent increases in farm acreage to 238 and 327 acres for the respective 
capital levels of $20,000 and $30,000. Paralleling the increase in acre­
age, the grain intensive rotations were expanded to produce the corn 
required by 108 litters of the ^  activity and 172 litters of the activ­
ity. Additional hog facilities were required to provide for these large 
litter numbers. The available beef facilities were not fully utilized in 
Program II-C. The cattle were unable to favorably compete with the 
activity because capital and MJ seasonal labor were limiting. Clearly, the 
farm operator adopting Program II-C would need to be a hog production 
specialist. 
Program IV-C produces relatively high levels of operator labor income 
for expanding capital from $15,000 to $30,000. In this program, operator 
labor income ranges from approximately $4,800 to $8,475, the highest level 
attained by any program. The path of investment in this program is shown 
by increasing amounts of land purchased and the expanding size of the hog 
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enterprises. Farm acreage was increased in the approximate amounts of 41 
acres or 25 percent, 85 acres or 50 percent and 170 acres or 106 percent. 
Thus, the acreage increases resulted in the expansion of total farm acreage 
to 201, 245 and 330 acres for the respective levels of operating capital. 
The addition of more land in IV-C as in the II-C program made possible 
the general expansion of the acreage planted to the grain intensive crop 
rotations. The basic difference between Programs II-C and IV-C relates to 
the fact that the beef activities of IV-C had access to a cheaper source 
of roughage in the form of corn silage. Consequently, the beef activities 
in Program IV-C made full use of the farm's available facilities. These 
programs indicate that size alone does not guarantee profitable farming. 
All of these crop programs were based on crop plans utilizing high levels 
of fertilization. 
It is likely that with higher levels of fertilization employed by 
some farmers coupled with the implementation of the lower treatment costs 
of land class IV, that operator labor income would have been higher than 
the amounts recorded in Table 19. However, the higher levels of operator 
labor income computed for the larger farm acreages in this study, already 
indicated that there were economic advantages to be gained from expanding 
farm ownership. At the lower farm size levels in terms of acreage and 
farm operating capital these programs show that even with high productivity 
when the acreage is too small, no matter how well managed, the farm cannot 
earn a return or amortize itself. 
Capital Managed 
There are several measures of farm size recognized in the preceding 
section. The general purpose of this section is to investigate capital 
managed, another measure of farm size, in relation to the operator labor 
incomes given in Table 19, Total capital managed includes the value of 
all assets directed by the farm operator while at the same time no consi­
deration is given to the ownership of these assets. In this study, total 
capital managed performs the function of approximating the volume of 
capital essential to the generation of the various amounts of operator 
income reported in Table 19. The information concerning total capital 
managed is given in Table 20. 
It is instructive to examine the nature of the differences develop­
ing among the totals of capital managed in the programs of the A, B and 
C models. The amounts of capital managed display a range of values from 
$63,500 to over $149,000. Further, the programs requiring the highest 
levels of capital management do not necessarily yield the highest levels 
of operator labor income. 
The differences registered for the total amounts of capital at the 
same operating capital levels appear to be insignificant for the programs 
of Models A and B. Among the programs of Model A, clearly Program IV-A 
requiring an amount of capital managed equivalent to $65,133 was the only 
program that merited adoption. 
The programs in the B model related to the expansion of firm size on 
the internal margin. These programs, as in the case of the programs in 
Model A, displayed only insignificant differentials among levels of 
capital managed at the same levels of operating capital. As already 
indicated, Programs II-B and IV are the only acceptable programs because 
they display the highest operator labor income levels. 
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Table 20. Amount of capital managed at selected levels of operating 
capital3 
Program 
Capital 
unlimiting $10,000 $15,000 $20,000 $30,000 
I-A 63,496 
II-A 63,847 
III-A 64,098 
IV-A 65,133 
I-B 70,465 77,216 84,127 97,788 
II-B 70,784 78,172 84,9 23 98,584 
III-B 69,366 76,259 82,999 96,801 
IV-B 70,166 77,195 84,116 97,759 
I-C 78,546 100,109 117,512 149,137b 
II-C 70,784 86,942 105,458 143,311 
III-C 79,547 99,679 111,587b 
IV-C 70,166 87,936 106,299 143,642 
^Deducting the amount of $57,759 which is representative of the 
average initial capital investment in farm real estate and machinery 
will provide an estimate of the amount of capital required for operating 
expenses and additional capital investment required for farm expansion 
at the above selected levels of operating capital. 
^Operating capital unlimiting solution. 
Program IV-B proves superior to II-B because it yields the higher 
level of operator labor income at a somewhat lower level of capital 
managed over the $10,000 to $30,000 range of operating capital. Program 
IV-B is superior because the increased number of feeder cattle tend to 
limit to a greater extent the expansion of the hog herd in comparison to 
herd size expansion in Program II-B. The smaller herd size to which the 
hog enterprise expands in Program IV-B reduces the quantity and costs of 
acquisition of the additional facilities required by the expanding hog 
enterprise. The largest amounts and proportion of operating capital are 
allocated to corn purchases in the programs of the B models. The amount 
of amortization payments used in purchasing such expansion facilities of 
a nonseIf-liquidating nature for hogs parallel the purchase of increasing 
amounts of corn. 
Substantial differentials developed between the programs of Model C 
and comparable programs in Model B in relation to the total amounts of 
capital managed at similar levels of operating capital in both programs. 
These differentials developed as a consequence of the structural differ­
ences existing between the programs of the two models. Specifically, 
those programs providing for a land buying activity, for firm expansion 
on the external margin, involved the management of substantially greater 
amounts of capital than did similar programs of Model B. Clearly as shown 
in the acceptable programs, any program in Model C, to be superior to any 
program in Model B, must yield a higher level of operator labor income. 
Thus only Programs II-C and IV-C produced acceptable levels of operator 
labor income. 
The amount of capital managed in Program IV-B was considerably less 
than in the II-C and IV-C programs. It is the superior program at those 
operating capital levels where it yields the highest amount of operator 
labor income. Thus, it is superior to Program II-C at capital levels of 
$10,000 and $15,000 and Program IV-C at the $10,000 level. 
There would appear to be little to choose between Programs II-C and 
IV-C on the basis of levels of total capital managed. However at all 
levels of operating capital, Program IV-C clearly shows the higher levels 
of operator labor income. These programs demonstrate that it is not 
necessarily the greatest amount of capital which will yield the highest 
levels of operator earnings in a program. 
A final evaluation of the computed programs shows that increasing 
the level of the farm operators income invariably required an increase 
in the level of resources and capital managed for the expansion of farm 
size and volume of operations. Furthermore, relatively high capital 
managed levels were required to yield farm incomes commensurate with 
representative nonfarm earnings. 
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SUMMARY. AND CONCLUSIONS 
This study was initiated because the farmers in the Tama-Muscatine 
soils association of Iowa have demonstrated a need for an analysis of the 
income possibilities available from adjustments in basic alternative crop 
and livestock production programs. Consequently, this study's main objec­
tive was directed to the programming of a series of optimum farm programs. 
The optimum programs determined the basic activity combinations which 
would yield the highest levels• of net operating income. 
This analysis was based on a representative land tract which was 
selected on the basis of displaying the bi-modal topography which was 
characteristic of these soils. The owner operation of a 160 acre farm 
with 131 tillable acres was used as the initial basis for originating the 
analysis. A distinction was made between four different kinds of land 
classes because of the variations in productivity and erosion hazards on 
slopes of this soil series. Crop plans were formulated into different 
categories of rotations and fertilization levels to be representative of 
soil management requirements for each of the land classes. 
Specified resource situations provided the initial basis for this 
analysis which was based on modified linear programming procedures. This 
study was made at the individual farm level in order to appraise the 
profit potential of alternative beef and pork enterprises to the over-all 
organization of the farm. There were eight alternative beef enterprises 
which included a farm beef herd, short-fed and long-fed feeder stock. The 
hog systems included the more conventional one litter and two litter 
activities as well as the more specialized four litter system. 
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The available facilities on the farm served to limit the size of 
these enterprises in the short run. Such facilities for the hog enter­
prise were estimated to adequately care for 15 litters in both the spring 
and the fall. The beef facilities were assumed to offer access for cattle 
numbers equivalent in size to 36 head of larger and heavier weight stock. 
Such facilities were assumed to provide adequately for several combinations 
of beef cows, light weight and heavier weight feeder stock. The labor 
supply was assumed to be furnished by the operator and his family except 
when labor was hired for expanding enterprises. The operator was assumed 
to be an above-average manager. 
In this study, consideration was given to two aspects of farm adjust­
ment which involved combinations of both. On the intensive margin, capital 
was added to the existing land area in the form of expanding livestock 
enterprises founded on the direct purchases of corn and acquisition of 
additional facilities. On the extensive margin, farm size expansion was 
undertaken through investment in additional land and livestock activities. 
Since the study was one of over-all farm organization or resource use, 
programs were computed which maximized net operating income for varying 
levels of operating capital. Thus, the method of analysis allowed the 
introduction of the various investment alternatives for buying corn, land 
and livestock activities. Such conditions served to develop optimum 
programs for the particular short-run and long-run situations. Results 
of the computed programs in the short run indicate that, in general, 
optimum programs at low capital levels included only crops. The crop 
rotations offered greater returns per dollar of operating capital than 
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the livestock enterprises. It was profitable to produce soybeans on 
Land Class III in all crop plans utilizing low rates of fertilization. 
All crop plans utilized the highest levels of soil conservation practices 
at the higher levels of capital. 
The hog and beef enterprises entered the optimum programs with increas­
ing amounts of operating capital. The first livestock activity in the 
optimum farm organization was determined primarily by the availability of 
corn silage or lack of it for the beef enterprises. Hogs were the first 
in those optimum programs where cattle did not have access to silage as a 
partial source of their roughage supply. 
In the short run, expansion of the hog system was restricted to the 
existing limits of the facilities on the farm. The beef enterprises were 
also expanded to the limits of the available farm facilities in nearly 
all short-run programs. Since the livestock activities required some 
forage, the crop rotations including meadow were expanded with the 
increase in numbers of the livestock enterprises. Whether or not hog or 
beef activities demonstrated a competitive advantage in the short-run 
optimum programs was dependent upon the relative cheapness of the roughage 
supply available to the beef enterprises. Labor resources never proved 
restricting for any short-run programs because production schedules were 
designed to balance out the demands of the livestock enterprises on the 
farm labor supply. 
The expansion programs were projected over a time period of ten years 
simulating a long-run planning horizon. This procedure was undertaken to 
determine the effects of such programs on higher levels of net operating 
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income. The optimum programs were classified accordingly as either those 
with fixed land endowments or variable land resources. In these programs, 
the firm was allowed greater flexibility for the acquisition of more 
resources because it was no longer closely tied to its original resource 
base. In both expansion situations, more capital could be profitably 
used. This result was observed for expanding farm size whether through 
intensifying production on the initial land tract or increasing production 
as a result of expanding acreage on the extensive margin. 
Significant differences developed in the amounts of net operating 
income computed for the various optimum solutions of the long-run programs. 
Greater net operating income was gained by the direct purchase of corn in 
several programs. This was more profitable than buying land for corn 
production where crop plans were based on low levels of fertilization. 
Conversely, buying land was a more profitable practice than corn buying 
in those crop programs utilizing high rates of fertilization. The analysis 
of these programs illustrated how resource limitations and differences 
caused variations in the optimum combinations of activities. Consequently, 
the recommendations should be different between farms depending upon their 
capital, land and labor situations. Thus, it is demonstrated that there 
is no single set of optimum enterprises or practices for all farms. 
All programs with provisions for expanding farm size displayed 
increases in net operating income at the higher levels of operating 
capital. Under the assumed ratios, the hog enterprise proved to be the 
major income earner as it contributed the major portion of computed net 
operating income. Generally, the hog enterprises demonstrated an economic 
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advantage relative to the beef enterprises in the expansion programs when 
utilizing additional amounts of capital, grain, labor and land resources. 
Proof of this superiority was shown in the fact that the beef activities 
failed to finance any enterprise expansion in contrast to the vast scale 
expansion which was carried on by the hog enterprises in all programs. 
The beef activities only tended to fully utilize the farm's available 
facilities in those programs with access to silage. Thus, considerable 
amounts of beef facilities were unutilized in some programs. The better 
balanced farming operations included those programs making full use of 
the beef facilities. Such programs provided a more complete and uniform 
utilization of the farm labor supply. 
With the expansion of farm acreage, labor restrictions tended to play 
more important roles in the optimum programs. The larger acreages 
provided more crops in the programs. Therefore, labor tended to become 
restricting because there was less of it remaining for livestock produc­
tion. Consequently, livestock production would have been reduced without 
provisions for the hiring of labor. Limiting labor resources developed 
in certain programs for both May-June and September-October-November 
seasonal labor in the programs with land as the variable resource. In the 
situations when seasonal labor became scarce, the four litter hog activity 
tended to replace the two litter system in the optimum programs. Further, 
the labor shortages resulted in the partial replacement of the pasture-fed 
steer calf activity by the medium yearling steer enterprise in several 
solutions. 
In the study, attention was given to a comparison of the price ranges 
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and comparative stability of the activities included in the optimum 
programs. Many activities, with the exception of land, displayed greater 
stability toward upward adjustments in prices. The highest degree of 
stability was computed for the two litter hog activity in the short-run 
programs. In the long-run programs with fixed land endowment, the cow-
calf-fed activity demonstrated substantial stability toward upward price 
changes. However, little confidence may be placed in the price stability 
of the pasture fed steer calves and medium yearling steer beef enterprises 
in their respective plans. These enterprises were somewhat unstable 
because they were subjected to a high degree of competition by the hog 
and the other beef enterprises. In general, relatively wide ranges were 
computed for all resource hiring activities. Consequently, there was sub­
stantial cost flexibility allowed for buying and constructing additional 
units of the restricting resources. 
Shadow prices provided useful estimates of the average added returns 
which would accrue to the firm if it acquired additional units of those 
resources that limited the optimum short-run programs. These values 
indicated that an extra dollar, another bushel of corn, an extra acre of 
cropland or pasture, and another unit of hog or beef facilities would 
bring returns equivalent to the monetary values indicated for such activi­
ties. The changes and differences in the values of such resources were 
associated with the variations and changes in the activities combinations 
of the different programs in which they were used. Consequently, the 
shadow price values of the individual limiting resources were functions 
of the other resources with which they were associated in the production 
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processes. 
The shadow prices of capital served as useful criteria in setting 
ceiling limits for operating capital in all programs. Shadow prices were 
very important for identifying those scarce resources with the highest 
values. These resources should be acquired by the firm planning long-run 
adjustments in its resource structure. 
The shadow prices for Land Classes I, II and III were relatively high 
in all programs. Thus, the net operating income of the firm would be 
substantially raised by purchasing separately or in combination additional 
amounts of these land classes. Land Class IV was restricted to permanent 
pasture. Its highest shadow prices were computed for those programs where 
the farm acreage was limited to 160 acres. 
The shadow price for corn was relatively high in relation to the 
price assumed for buying it in the long-run programs. Consequently, the 
purchase of corn offered the possibility of increasing the level of net 
operating income in all programs. 
Hog facilities demonstrated comparatively high shadow price levels. 
These shadow prices provided a more than adequate margin above the acquisi­
tion costs of such facilities thus offering the potential for expansion 
in the scale of the hog operations in all programs. Conversely because of 
inadequate margins between the shadow prices and acquisition costs of 
beef facilities, the beef enterprises never expanded beyond the available 
facilities on the farm. 
This study was concluded with a comparison of operator labor incomes 
computed from the farm programs and average incomes from nonfarm employ-
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ment. The income comparisons were made by converting the net operating 
incomes into operator labor income values for the same programs and 
operating capital levels. 
In the long-run programs with crop plans based on low levels of 
fertilization, higher levels of operator labor income were computed for 
those programs in which corn purchases allowed firm expansion on the 
intensive margin. Conversely, when land purchases allowed firm expansion 
on the extensive margin, higher levels of operator labor income were 
reached with crop programs using relatively high rates of fertilization. 
A number of programs demonstrated a lack of financial performance 
for adequately meeting minimum family needs or comparing favorably with 
incomes in nonfarm employment. However, several programs provided accept­
able earnings that were adequate for meeting family living expenses, which 
were comparable with nonfarm incomes and offered some potential for 
capital accumulation and internal financing of growth. A similarity of 
incomes emphasized that there were several programs which had essentially 
the same income. Hence, the final decision in selection of the best 
program would be more dependent on personal preference, desire for securi­
ty, expectations of future markets and similar operator considerations. 
The levels of capital managed developed because of differences in une 
design and structure of the long-run programs. The programs with fixed 
land endowment required lower levels of capital to be managed than did 
the programs with variable land resources. A final evaluation of the 
computed programs shows that increasing the level of the farm operators 
income invariably required an increase in the level of resources and 
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capital managed for the expansion of farm size and scale of operations. 
Furthermore, relatively high capital managed levels were required to 
yield farm incomes commensurate with representative nonfarm earnings. 
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Table 21. Summary of charges for expansion of livestock facilities 
Annual per 
Activity Shelter Feeding Equipment Total per unit 
floor unit cost amortization 
cost 
Hogs $ 86.25a $ 36.50 $ 54.14 $176.89 $ 23.53b 
Cattle 55.00 25.00 14.93 104.93 13.96c 
*The hog shelter will provide adequate year round service for 12 
units of either the Hi or Hg activities and 12 half units of the H4 enter­
prise. In the winter, two 30* by 20' sections may be pulled together and 
set down on concrete slabs in close proximity to the other farm buildings 
when there is a need for four-sided shelter. Also, a third section with 
dimensions of 12' by 20' may be fitted between the other two sections 
when needed to provide extra space to accommodate the growth and develop­
ment of the pigs. The winterizing charges for shelter also include an 
estimated 2% cents cost per square foot for the polyethylene plastic 
moisture barrier placed in the concrete. 
During milder seasons of the year, these portable buildings may be 
located on rotational pasture to obtain the benefits of clean ground and 
sanitation for the hog enterprises. The sows after weaning have access 
to adequate shelter space and room in this portable pole shed housing. 
There is space available for the sows because the weaned pigs may be 
concentrated into groups larger than litter size and consequently may not 
require as much shelter space as when with the sow. Thus, the sows may 
utilize this space for conditioning prior to being bred for the next pig 
crop or being sent to market. 
bgee Table 22 for more detailed information. 
cSee Table 23 for more detailed information. 
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Table 22. Equipment charge for hog expansion 
Items Per litter unit 
Equipment 
1 water tank (2 water hole) $ 6.86 
Self-feeder 20.81 
Water heater 5.48 
Pig ringer .18 
Sprayer 1.10 
Heat lamp 1.31 
Scoop .29 
Pitchforks .22 
Manure fork .37 
3 (61) troughs 1.53 
Castrating knife .37 
10 ($2) hog pens 1.46 
3 ($2) pails .44 
Water pipe or wagon 2.93 
Fencing 3.75 
Posts (steel or wood) 3.86 
Gate 1.60 
Creep feeders 1.25 
Gate panel .33 
Total equipment charge* 54.14 
Feeding floor**, concrete (73 sq. ft. at 50i per sq. ft.) 36.50 
Portable shelter0 
Three-sided pole shed on skids (30'x20' section) 400.00 
Two-sided pole shed on skids (12'x20l section) 160.00 
Concrete slab floor plus moisture barrier, 42'x20' 420.00 
Winterizing cost 55.00 
Total shelter cost per 12 sow litter units 1035.00 
Total charge per Hg unit = 1035/12 = 86.25 
Total charge for facilities 
Annual payment on unpaid balance $17.69 
Annual avevage interest at 6% 5.84 
Total annual amortization charge $23.53 
aAmes Lumber Company, Ames, Iowa. Equipment price data. Private 
communication. 1962. 
^Stoneberg, Everett, Dept. of Economics and Sociology, Iowa State 
University, Ames, Iowa. Average costs of concrete. Private communication. 
1962. 
cRay, William G., Doane Agricultural Service, Ames, Iowa. Estimated 
hog shelter construction costs. Private communication. 1962. 
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Table 23. Estimated charges for expansion of beef facilities 
Value Value 
Items (30 head) (per head) 
Equipment 
Water tank $ 94.00 
Hay manger 73.18 
Loading chute 38.22 
Water heater 75.00 
Electric fence controller 45.00 
Oiler backscratch 33.00 
Feed handling equipment 21.60 
Castration clamp 20.00 
Sprayer 20.00 
Rope, 50' at 20«É per ft. 10.00 
Scoops (2) 8.00 
Pitchforks (2) 6.00 
Feed baskets (2) 4.00 
Total equipment charge* $448.00 $14.93 
Concrete**, 50 sq. ft. at 50<£ per sq. ft. 25.00 
Fence feed bunkc, 2 linear ft. at $5 per linear ft. 10.00 
Pole-shedc,<*, 50 sq. ft. at $1.10 per sq. ft. 55.00 
Total charge for facilities $104.93 
Annual charge for retirement of unpaid balance $10.49 
Annual interest charge at 6%, average 3.47 
Total annual amortization charge $13.96 
aAmes Lumber Company, Ames, Iowa. Equipment price data. Private 
communication. 1962. 
b5fcuticbeiL-g, EvêieZC, Dept. =£ Economic? Sociology. Tnwa State 
University, Ames, Iowa. Average costs of concrete. Private communication. 
1962. 
cRay, William G., Doane Agricultural Service, Ames, Iowa. Estimated 
pole-shed construction costs for beef cattle. Private communication. 
1962. 
dThe Midwest farm handbook (36) states that in a group enclosure, the 
recommended area per animal should be 35 sq. ft. per calf and 50 sq. ft. 
per head of beef cattle. 
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Table 24. Estimated annual amortization charge (per ton of capacity) 
of horizontal siloa 
Annual payment on unpaid balance*1 $.600 
Annual charge for plastic coverc .020 
Six percent average annual interest charge 
of unpaid balance .198 
Annual amortization charge per year of ten year period $.818 
^According to Illinois Forage Handbook Circular 845 (25) "It usually 
pays to use a horizontal self-feeding silo rather than hand-feeding to 
store and feed any amount of silage ranging in amount up to about 300 
tons." 
^According to Purdue data (6), it costs an approximate $6.00 per ton 
to construct a drive-over stack bunker silo with 250 tons storage 
capacity with concrete floor and creosoted lumber sides. 
cIt is estimated that this silo would be constructed with approxi­
mate dimensions of 18' x 41' x 9' which would provide storage capacity 
for 250 tons. The p<"»i.y»thyl<?iv? nljiRtie snwr would need to be around 254 
sq. ft. in size to cover the surface area of this silo when it is filled. 
The plastic cover is estimated to have two years life and to cost four 
cents per sq. ft. It is assumed that the plastic cover will result in 
spoilage to one foot in depth of the top surface or an estimated two per­
cent spoilage per ton. Source of data is Berge, Orrin, Dept. of Agr. 
Engineering, University of Wisconsin, Madison, Wisconsin. Private 
communication. 1962. 
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Table 25. Machinery investment^ 
Esti­
1962 mated Annual 
new New value Invest­ used depre­
value plus 10% ment^ life ciation 
3 bottom tractor0 4,000.00 4,400.00 2,200.00 8 275.00 
3 bottom plow0 417.20 458.92 229.46 12 19.12 
12' tandem disk0 612.75 674.02 337.01 10 33.70 
4-row cornplanter0 1,158.72 1,274.59 637.30 10 63.73 
50' elevator0 809.25 890.17 445.09 8 55.63 
4-row cultivator 882.50 970.75 485.38 8 60.67 
attachments0 
24' drag harrow0 325.20 357.72 178.86 8 22.35 
1 flare box wagon0 400.00 440.00 220.00 10 22.00 
Manure spreader0 900.00 990.00 495.00 6 82.00 
2-row mounted cornpicker0 2,707.75 2,978.53 1,489.26 7 212.75 
3/4 ton pickup0 3,000.00 3,300.00 1,650.00 6 275.00 
Endgate seeder0 127.50 140.25 70.13 6 11.68 
10' broadcast fertilizer0 434.00 477.40 238.70 3 79.56 
10' side delivery rake° 545.75 600.33 300.16 7 42.88 
Hydraulic manure loader0 650.00 676.50 338.25 8 42.26 
Self unloading grain wagon0 650.00 715.00 257.50 6 42.92 
7' power mowerc 397.20 436.92 218.46 6 36.41 
1 hydraulic unloading wagon0 750.00 825.00 412.50 6 68.75 
8' row trailing sprayerd 
plus attachments^ 818.11 899.92 449.96 5 89.99 
Totals 19,606.44 10,653.02 1,536.40 
*This machinery combination, according to a study of Heady and Krenz 
(17), provides efficient coverage and flexibility for the operating range 
of acreage investigated in this study. 
^Average investment in machinery defined as per Heady et al. (20). 
cSource: Heady «it al. (19). 
^Source: Berge and Pulver (5). 
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Table 26a. Machinery power and operating costs3'*1 ,c 
Implement 
Costs (per acre) 
Operating Fuel 
Custom 
charge 
Three 14' plows .848 .384 -
14' tandem disk .284 .133 -
20' harrow .125 .044 -
4-row cornplanter .367 .167 -
Rotary hoe .25 .088 -
Sprayer .143 .051 -
4-row cultivator .33 .011 -
Cornpicker .725 .334 -
Endgate seeder .125 .044 -
Combine (cost per acre) - - - — - - - - 5.25 
Silage harvester (cost per acre) - - — — - 5.25 
7' power mower .362 .126 -
10' side delivery 1.314 .036 -
10' broadcast fertilizer .558 .196 -
Baler (cost per bale) - - - - .10 
*Labor charges are not included in these judgement estimates 
bused on Armstrong (3). 
kprisby, James, University Farm Services, Iowa State University, 
Ames, Iowa. Relation of cost of field operations and machinery overhead. 
Private communication. 1962. 
cThe field operations that require multiple machinery operations are 
listed in Table 26b. 
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Table 26b. Multiple implement operations3 
Corn Beans 
14' tandem disk 2% 2 
20' drag harrow 2 2 
4-row cultivator 2 -
71 power mower - -
101 side delivery rake - -
Oats Meadow Pasture 
2 
1% - -
3 2 
3 -
The machinery operations performed more than once per acre are 
listed in Table 26a. The units of costs, given in Table 26a, should be 
adjusted by the factors shown above for the equipment. 
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Table 27. Farm labor supply8'*1 
Period Working days Hours per day Total hours 
DJF 78 8 624 
MA 52 8.5 552 
MJ 52 10 520 
JA 52 13 676 
SON 78 8.5 663 
aSource: Heady et al. (15). 
^The abbreviated seasonal labor periods abbreviated above are 
representative respectively of the months of December, January, 
February, March, April, May, June, July, August, September, October 
and November. 
Table 28. Seasonal labor requirements of crops per acre in man hours3 
Crop DJF MA MJ JA SON Total 
Corn .364 .826 2.657 .749 2.624 7.22 
Oats 0.0 1.55 0.0 3.75 0.0 5.3 
Soybeans 0.0 .588 2.528 .666 2.418 6.2 
A 1 ^«*1 •»,— «•••« 
meadow 0.0 0.0 4.52 3.85 3.25 11.62 
Corn silage .118 .143 3.28 .864 7.542 11.95 
aSource of data for corn silage is Johnson and Nodland (29). 
Source of the other crop labor coefficients is Bowlen and Heady (7). 
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Table 29. Livestock labor inputs by system 
SON DJF MA. MJ JA Year 
Beefa (per head) 
DSC 2.35 4.836 3.444 2.495 2.252 15.377 
MYSb 1.5 4.5 2.5 0.5 0.0 8.0 
TYSb 1.5 4.5 2.5 0.5 0.0 8.0 
CYSb 0.75 4.478 2.481 2.238 1.144 11.09 
CHCb 1.229 4.614 2.266 2.266 1.737 12.11 
PSCb 3.485 5.32 3.213 2.037 1.712 15.74 
CCSc 2.32 3.84 1.80 1.04 1.04 10.04 
CCF° 4.666 6.563 4.774 3.706 2.940 22.65 
d 
Hi 4.35 3.02 3.72 3.32 4.68 10.09 
«2d 8.81 8.65 6.27 5.72 9.71 39.16 
22.00 13.27 12.25 12.64 17.38 77.54 
aLabor coefficients (cattle) based on minimal lot sizes for 20 head 
of feeders and 15 head of cows. Selling labor included. 
kprom Johnson and Nodland (29). 
cFrom Anderson (1). 
dFrom Heady et al^. (15). 
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Table 30. Estimated land purchase contract's annual level payment 
per acre 
Annual payment on unpaid balance3 $29.44 
Average annual interest charge*1 8.10 
Annual taxc 2.67 
Total amortization charge $40.21 
^Source of average $294.41 purchase price per acre is the 
Agricultural Census 1959 (47). 
^Source for the five percent interest rate charged the unpaid 
balance of the land purchase contract is Elefson and Raup (9). 
cThe annual tax per acre for land, buildings, and improvements of 
$2.67 was estimated as the product of the .54 net millage for rural 
districts and the 4.197 dividend of the $294.41 property value per acre 
divided by 71.0766, the per acre average taxable value based on land 
and buildings. Source: Iowa State Tax Commission Annual Report, 1960 
(28) .  
Table 31. Estimated per acre yields for selected crop rotations at recommended levels of 
fertilization* 
Yields per acre 
Corn (Bu.) Soybeans (Bu.) Oats (Bu.) Meadow (T.) 
Low High Low High Low High Low High 
Oo-I 65 88 0 0 0 0 0 0 
CSbQ-I 65 88 27 30 0 0 0 0 
CC0L_o-I 79 90 0 0 47 56 0 0 
CSOL-o-I 0 0 27 32 0 0 0 0 
CCOMq-I 79 90 0 0 47 56 3.0 3.6 
CSOMQ-I 0 0 27 32 0 0 0 0 
CCOMo-II 65 82 0 0 49 56 2.9 3.5 
CSOMQ-H 0 0 26 28 0 0 0 0 
COMq-II 65 82 0 0 49 56 2.9 3.5 
CC0L-2-II 70-65 85-83 0 0 49 56 0 0 
CGOMl-II 70 85 0 0 49 56 2.9 3.5 
CSOMl-II 0 0 30 32 0 0 0 0 
COMi-II 70 85 0 0 49 56 2.9 3.5 
CCOMl-III 57 78 0 0 40 47 2.7 3.2 
CSOMi-III 0 0 25 27 0 0 0 0 
CCOMMi-III 57 78 0 0 40 47 2.7 3.2 
CSOMMi-III 0 0 25 27 0 0 0 0 
CC0L-2-IH 60-56 82-80 0 0 43 50 0 0 
CCOM2-III 60 82 0 0 43 50 2.8 3.3 
CSOM2-III 0 0 28 29 0 0 0 0 
GCOMM2-IH 60 82 0 0 43 50 2.8 3.3 
CSQMM2-III 0 0 28 29 0 0 0 0 
Mo "IV 0 0 0 0 0 0 1.1 1.7 
*Runge, E, C. A., Dept. of Agronomy, Iowa State University, Ames, Iowa. Estimated per acre 
yields for selected crop rotations at recommended levels of fertilization. Private communication. 
1962. 
124 
Table 32. Recommended NPK fertilization levels 
Level of fertilization 
Crop Low High 
Land class Ia 
Corn 10-10-10 45-20-15 
Soybeans 0-0-0 0-0-0 
Oats 10-0-0 20-15-0 
Meadow 0-0-0 0-10-0 
Land class II* 
Corn 15-15-10 55-30-15 
Soybeans 0-0-0 0-20-0 
Oats 15-20-0 25-30-0 
Meadow 0-0-0 0-10-0 
a 
Land class III 
Corn 20-15-0 65-30-15 
Soybeans 0-0-0 0-20-0 
Oats 15-20-0 25-30-0 
Meadow 0-0-0 0-10-0 
Land class IV*5 
Pasture 0-0-0 60-0-0 
aRunge, E. C. A., Dept. of Agronomy, Iowa State University, Ames, 
Iowa. Recommended fertilization levels. Private communication. 1962. 
kp.ohrscdert I>-*ayne A= ; Dept. of Agronomy, Iowa State University, 
Ames, Iowa. Experimental fertilization data. Private communication. 
1962. 
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Table 33. Seeding rates used in study 
Per acre 
Grain seed rates3 
Corn 9 lbs. 
Oats 3 bu. 
Soybeans 1.3 bu. 
Catch crop (green manure mixture)^ 
Southern alfalfa 5 lbs. 
Madrid sweet clover 5 lbs. 
Red clover 5 lbs. 
Rotational grass-hay pasture mixtures0 
Beef: Certified ranger alfalfa 4 lbs. 
Common orchard grass 4-5 lbs. 
Lincoln brome 7-9 lbs. 
Hogs: Alfalfa 6-8 lbs. 
Grass 3 lbs. 
Brome 5 lbs. 
aSource: Agricultural Statistics, 1959 (45). 
-Source: Forage crop varieties and seeding mixtures (15). 
cRohrweder, Dwayne A., Dept. of Agronomy, Iowa State University, 
Ames, Iowa. Rotational grass-hay pasture mixtures. Private communica­
tion. 1962. 
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Table 34. Crop sequence production costs 
Charges 
Pert., Power Annual 
Pert. lime & and per 
level Conserv. Seed spray tillage Total acre 
c0-i H 0 3.00 9.20 6.89 19.09 19.09 
L 0 3.00 3.70 6.43 13.03 13.13 
CSb0-I H 0 6.00 6.80 15.38 28.18 14.09 
L 0 6.00 3.75 14.11 23.86 11.93 
CCOL-O-I H 0 12.50 16.45 18.15 47.10 15.70 
L 0 12.50 8.25 17.44 38.19 12.73 
CS0L„o-I H 0 12.50 9.20 18.17 39.87 13.29 
L 0 12.50 5.25 18.04 35.79 11.93 
CCOMq-1 H 0 12.50 18.20 24.42 55.12 13.78 
L 0 12.50 9.00 23.70 45.20 11.30 
CS0Mo-I H 0 12.50 10.92 24.86 48.28 12.07 
L 0 12.50 6.00 23.98 42.48 10.62 
CCOT O-II H 7.47 12.50 21.75 16.33 58.05 19.35 
L 7.47 12.50 12.45 15.58 48.00 16.00 
CCOMq-II H 0 12.50 23.50 23.48 59.48 14.87 
L 0 12.50 13.20 23.24 48.96 12.24 
CCOMI-II H 2.44 12.50 23.50 23.56 62.09 15.50 
L 2.44 12.50 13.20 23.46 51.60 12.90 
CSOMq-II H 0 12.50 16.05 24.29 52.84 13.21 
L 0 12.50 9.10 23.96 45.56 11.39 
CSOMI-II H 2.44 12.50 16.05 24.77 55.76 13.94 
L 2.44 12.50 9.10 24.16 48.20 12.05 
COM0-II H 0 9.50 13.30 17.01 39.81 13.27 
L 0 9.50 8.35 16.62 34.47 11.49 
COMi-II H 1.83 9.50 13.30 17.13 41.76 13.92 
L 1.83 9.50 8.35 16.71 36.39 12.13 
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Table 34. (Continued) 
Charges 
Fert., Power Annual 
Fer t. lime & and per 
level Conserv. Seed spray tillage Total acre 
CC0L _2-III H 7.59 12.50 23.55 17.11 60.75 20.25 
L 7.59 12.50 12.05 16.10 48.24 16.08 
CCOMI-III H 2.60 12.50 23.50 23.28 61.88 15.47 
L 2.60 12.50 12.80 22.82 50.72 12.68 
CCOM2-III H 7.59 12.50 23.50 24.01 67.60 16.90 
L 7.59 12.50 12.80 22.99 55.88 13.97 
CSOMi-III H 2.60 12.50 16.00 24.14 55.24 13.81 
L 2.60 12.50 8.60 23.26 46.96 11.74 
CSOM2-III H 7.59 12.50 16.00 24.59 60.68 15.17 
L 7.59 12.50 8.60 23.95 52.64 13.16 
CCOMM^-III H 3.25 12.50 25.25 29.45 70.45 14.09 
L 3.25 12.50 13.55 29.15 58.45 11.69 
CCQMM2-III H 7.59 12.50 25.25 29.66 75.00 15.00 
L 7.59 12.50 13.55 28.66 62.30 12.46 
CSOMMj-III H 3.25 12.50 17.80 30.35 63.90 12.78 
L 3.25 12.50 9.35 29.50 54.60 10.92 
CSQMM2-III H 7.59 12.50 17.80 30.56 68.45 13.69 
L 7.59 12.50 9.35 30.21 59.65 11.93 
Mq-IV H 0 0 7.20 2.48 9.68 9.68 
L 0 0 0 1.24 1.24 1.24 
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Table 35. Conservation practice charges 
Annual costs 
per acre 
Strip cropping .35 
Contouring . 20 
Terracing 2.43 
Grass waterways .10 
Liming* .75 
Spraying*5 .30 
*This annual charge for lime was added for each crop. It was 
estimated as follows: Two ton application at $3.00 per ton equals 
$6.00 which applied every eight years equals an annual charge of 
$0.75 per acre (34). 
^Estimated costs of one application of 2,4-D per acre are as 
follows: 1 gallon costs $4.50 to $6.00; 1 quart covers 5 acres and 
costs approximately $1.50; per acre spraying cost equals around $0.30. 
Table 36. Basic data for beef cattle enterprises with liberal hay ration 
Beef cattle enterprises 
ccsH CCFH CHCH DSCH PSCH CYSH MYSH TYSH 
Protein* 6. 44 18 .03 15 .45 15 .97 15, .45 16, .74 10 .30 10 .82 
Power .and machinery ^ 3. 50 5 .80 2 .30 2 .50 2, .30 2. 50 1 .00 1, .00 
Equipment and shelter use 4. 10 4 .79 2 .08 2. 08 2. 08 2. 08 2 .08 2, .08 
Misce1laneous^ 7. 67 10 .35 3, .65 3, . 66 3. .66 5. ,18 2 .97 2. 97 
Death loss D D 3, .67 4, .71 4. ,88 2. ,61 2 .07 2. 75 
Hay harvest 5. 80 9 .48 6. 00 4, .64 5. ,54 8. 57 7, .30 4. 74 
Breeding herd charge 18. 20 18 .20 
Feed grinding, mixing and 
hauling0 4 .73 4. ,40 6. 09 5. 57 5. ,61 4, .25 4. ,85 
Total annual expenses 45. 71 71 .38 37. ,55 39. ,65 39. 48 43. 29 29. 97 29. ,21 
Revenue calculations 
Beef: produced (lbs.) 450 600 625 515 375 400 
Beef: marketed (lbs.) 405d 922, 5d 870 1050 1075 1150 1025 1200 
Average sales price (cwt.) 24. 00 21, .90 21. 9C 22. 44 22. 66 22. 67 20. 15 22. 91 
Grows revenue per unit 97. 20 202, .03 183. 48 235. 62 243. 60 260. 71 206. 54 274. 92 
Cost adjustments 
Total annual expenses -45. 71 -71, .38 -37. 55 -39. 65 -39. 48 -43. 29 -29. 97 -29. 21 
Initial feeder cattle 
purchase price -100. 80 -117. 00 -117. 00 -146. 05 -113. 75 -176. 00 
Net revenue per unit 51. 49 130, .65 45. 13 78. 97 87. 12 71. 37 62. 82 69. 71 
llSee Tables 38 and 42 for protein data. 
''Source: Suggested costs and returns for use in farm budgeting (43). 
-There was a $.10 grinding charge plus a $.05 mixing and hauling charge included in this esti 
mate. Source of data is Kirkpatriclc Feed Mill, North English, Iowa. Cost data for grinding, 
mixing and hauling feed. Private communication. 1962. 
'^Estimated according to procedure given in Table 39. 
Table 37. Basic data for beef cattle enterprises with liberal silage ration 
Beef cattle enterprises 
CCSg CCFg CHCS DSCg PSCS CYSg MYSS TYSg 
Protein® 6.44 18.03 15.45 15.97 15.45 16.74 10.30 10.82 
Power and machinery*5 3.50 5.80 2.30 2.50 2.30 2.50 1.00 1.00 
Equipment and shelter use*5 4.10 4.79 2.08 2.08 2.08 2.08 2.08 2.08 
Miscellaneous13 7.67 10.35 3.65 3.66 3.66 5.18 2.97 2.97 
Death loss D D 3.67 4.71 4.88 2.61 2.07 2.75 
Hay harvest 3.77 6.30 1.01 1.26 1.26 1.26 1.26 1.26 
Corn ullage harvest 2.03 2.55 1.02 1.22 1.22 1.33 1.33 1.53 
Breeding herd charge 18.20 18.20 
Feed (grinding, mixing and 
hauling^ 4.51 4.40 5.42 4.90 5.11 3.74 4.60 
Total annual expenses 45.71 70.53 33.58 36.82 35.75 36.81 24.75 27.01 
Revenue calculations 
Beef produced (lbs.) 
922.5d 
450 600 625 515 375 400 
Bee:l: marketed (lbs.) 405d 870 1050 1075 1150 1025 1200 
Average sales price (cwt.) 24.00 21.90 21.09 22.44 22.66 22.67 20.15 22.91 
Gross revenue per unit 97.20 202.03 183.48 235.62 243.60 260.71 206.54 274.92 
Cost adjustments 
Total annual expenses -45.71 -70.53 -33.58 -36.82 -35.75 -36.81 -24.75 -27.01 
Initial feeder cattle 
purchase price -100.80 -117.00 -117.00 -146.05 -113.75 -176.00 
Net revenue per unit 51.49 131.50 49.10 81.80 90.85 77.85 68.04 71.91 
aSee Tables 38 and 42 for protein data. 
'^Source: Suggested costs and returns for use in farm budgeting (43). 
-There was a $.10/cwt. grinding charge plus a $.05/cwt. mixing and hauling charge included in 
this estimate. Source of data is Kirkpatrick Feed Mill, North English, Iowa. Cost data for grind 
ing, mixing and hauling feed. Private communication. 1962. 
'^Estimated according to procedure given in Table 39. 
Table 38. Total feed requirements for beef cattle enterprises for feeding systems 
Beef cattle enterprises 
CCSH CCFH DSCH PSCH CHCH CYSH MYSH TYSH Feed requirements 
Liberal hay 
Corn equivalents (Bu.) 4a 50* 67b 61b 47b 61b 47b 54 
Supplement (Lb.) 125 350 310 300 300 325 200 210 
Hay (T.) 1.15 1.88 0.92 1.10 1.19 1.70 1.25 0 
Pasture, H.E.C (T.) 4.32 4.94 0 0.90 0 0 0 0 
Liberal silage 
Corn equivalents (Bu.) 0d 47.5d 59e 53e 47e 55e 41e 51d 
Supplement (Lb.) 125 350 310 300 300 325 200 210 
Corn silage (T.) 2.04 2.55 1.224 1.224 1.02 1.326 1.326 1.53 
Hay (T.) .75 1.25 .25 .25 .2 .25 .25 .25 
Panture, H.E. (T.) 4.32 4.94 0 0.90 0 0 0 0 
aSource: Suggested costs and returns for use in farm budgeting (43). 
^Source: Approximate feed requirements for fattening beef cattle (2). 
°Source: Love and Heady (31). 
^Source: McDonald (32). 
eSource: Brungardt jit al. (8) . 
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Table 39. Beef output for each beef enterprise (in pounds) 
Market Weight Beef Feeding time 
Enterprise grade Purchase Selling produced (months) 
CCSa,b High good 
or choice 
0 405 405 8 
CCFa,b Choice 0 922.5 922.5 11 
DSCC Choice 450 1050 600 11 
PSCc Choice 450 1075 625 12 
CHCC Choice 420 870 450 10 
CYSc Choice 635 1150 515 9 
MYSC High good 650 1025 375 6 
TYSC Choice 800 1200 400 6 
^Source: Suggested costs and returns for use in farm budgeting 
(43). 
bThis is adjusted data for a 90 percent calf crop which is 
estimated in the following way. 
In the case of calves sold off the cow, 450 pounds multiplied by a 
90 percent correction factor gives the estimated equivalent of 405 pounds 
of beef marketed by this activity after adjustment for death loss. For 
the CCF activity, the 90 percent correction factor multiplied times 1025 
pounds provides the adjusted equivalent of 922% pounds of marketed beef. 
The production costs recorded for these activities include a breeding 
herd charge of $18.20. The annual charge for the brood cow is $11.20 and 
there is a $7.00 charge for bull service. The charge for the cow is 
estimated by the difference of the cull cow's sale price of $130.00 and 
the $200.00 purchase price. The cow's sale price is estimated as the 
product of a 1,000 pound cow and a $13.00 price per cwt. The resulting 
$70.00 difference is then divided by the cow's average 6-1/4 years life 
in order to estimate the $11.20 brood cow charge per calf. The bull 
charge equals value per head minus disposal sale value divided by the 
number of cows (15) bred in a three year period (45). 
cSource: Approximate feed requirements for fattening beef cattle 
(2). 
Table 40. Feed and breeding herd charges for hog enterprises 
Hi H2 H4 
Feed* 
Corn equivalent (Bu.) 
Protein supplement (Lb.) 
Hay (T.) 
Pasture, H. E. (T.) 
Breeding herd charges 
Boar charge*3 
Purchase price 
Sales price0 
Sow charge 
350 lb. gilt purchase 
price 
400 lb. cull sow sale 
Sow charge 
107.15 
731.75 
0 
0.29 
(15 
75.00 
32.50 
42.50 
units 2.83 
65.00 
48.00 
17.00 
212.47 
1451.00 
0.29 
0.29 
ea.) (30 
424.94 
2902.00 
0.58 
0.58 
135.00 
40.00 
85.00 
units 2.83 
65.00 
48.00 
17.00 
250.00 
80.00 
170.00 
ea.) (30 units 5.66 ea.) 
130.00 
96.00 
34.00 
Total breeding herd charge $19.83 $19.83 $39.66 
aSource: Love and Heady (31). 
bBoar charge equals purchase price minus disposal sale price which difference is in turn 
divided by the number of sows serviced per year by the boar. 
cThe total boar sales weight is estimated to be 350, 400 and 800 pounds for the H%, Hg and H^ 
activities, respectively. The sales price is assumed to be $10/cwt. Source of data is Zmolek, 
William, Dept. of Animal Husbandry, ISU, Ames, Iowa. Boar sales data. Private communication. 1962. 
dThe sow charge equals gilt purchase price minus cull sow price. 
Table 41. Basic data for hog enterprises 
Hi H2 H4 
Supplement* 42. 08 83, .43 166. 87 
breeding herd charge* 19, .83 19 .83 39. 66 
Power hauling and machinery 12. 60 20. 00 40. 00 
Shelter and equipment useb 9, .76 19, .75 39. 50 
Miscellaneous^ 7, .07 19, .96 39. 92 
Feed mixing, feeding, grinding, hauling charge6 10. ,10 20, .02 40. 05 
Hay purchase 0 4, .64 9. 28 
Annual total cash expenses 101. ,44 187, .63 375. 28 
Pigs weaned^ 7. ,30 14. 60 29. 20 
After weaning death loss 10 ,20 . 40 
Hogs marketed 7. 20 14 i ,40 28. 80 
Litter selling wt., cwt. (220 av.) 15. 85 31. ,68 63. 36 
Selling price (per cwt.) average 15. 28 15. 28 15. 28 
Market hogs gross revenue 242. 19 484. 07 968. 14 
Net return per unit 140. 75 296. 44 592. 86 
aSee Table 40 for data on supplement and breeding charges. 
^Source: Suggested costs and returns for use in farm budgeting (43). 
cThere was a $.10/cwt grinding charge plus a $.05/cwt mixing and hauling charge contained in 
this estimate. Source of data is Kirkpatrick Feed Mill, North English, Iowa. Cost data for 
grinding, mixing and hauling feed. Private communication. 1962. 
^Source: Farm management manual (10). 
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Table 42. Program prices assumed for study 
Fertilizer prices3 Price Units 
Nitrogen .12 nutriei 
Phosphorus .10 it 
Potassium .05 ii 
Seed prices* 
Seed corn 11.00 bushel 
Seed oats 1.00 H 
Seed soybeans 3.00 n 
Certified ranger alfalfa .58 pound 
Common orchard grass .38 n 
Lincoln brome .20 II 
Feed prices* 
Hog supplement 5.75 cwt. 
Beef supplement 5.15 II 
Corn 1.10 bushel 
Crop prices 
Soybeans 2.20 bushel 
Corn equivalent price 1.05 M 
Feeder cattle prices'5 
Two year old steers .22 cwt. 
Medium yearling steers .175 H 
Choice yearling steers .23 II 
Choice heifer calves .24 II 
Choice steer calves .26 M 
Livestock prices0 
Hogs 15.28 cwt. 
Two year old steers 22.91 II 
Medium yearling steers 20.15 11 
Choice yearling steers 22.67 II 
Fat drylot steers 22.44 II 
Deferred steers 22.67 II 
Heifers 21.09 II 
Cow-calf sold 25.20 II 
aSource of data is Napier Cooperative Association, Napier, Iowa. 
Prices of feeds, fertilizers and seeds. Private communication. 1962. 
^Stoneberg, Everett, Dept. of Economics and Sociology, Iowa State 
University, Ames, Iowa. Estimated delivery prices of feeder stock at the 
farm. Private communication. 1962. 
^Livestock market prices were estimated at the farm. The interior 
Iowa average market hog price of $15.73 was adjusted by the deduction of a 
$0.45 charge per cwt. of hogs (44, 31). Fat cattle prices are Chicago 
prices after the deduction of a $1 charge per cwt. of beef (44). Source 
of data is Stoneberg, Everett, Dept. of Economics and Sociology, ISU, 
Ames, Iowa. Estimated beef cattle marketing costs in Chicago. Private 
co°.nr'nicgt ton - 1962. 
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Table 43. Procedure used in estimating operator labor income 
1. Net operating income is equal to cash farm receipts minus cash 
operating expenses. 
2. It is assumed that there are no changes in inventory on the 160 acre 
operator owned farm. 
3. Outline of method used in estimating charges of items not actually 
cash outlays or receipts3 
a. Depreciation of fixed assets $2,305.40 
b. Fixed expenses except interest^ 785.50 
c. Five percent return on investment in capital 
value of real estate, machinery and equipment. . . 2,887.75 
d. Unpaid family labor*3 254.34 
e. Subtotal $6,233.19 
f. Deducting value of home used farm produce^ .... - 280.50 
g. Total charge for items not 
actually cash outlays or receipts $5,952.69 
4. A five percent return on investment of operating capital was computed 
after each appropriate level of operating capital was adjusted for 
the relative amounts of investment in nonself-liquidating and self-
liquidating facilities which developed in each of the individual 
programs. 
5. Operator labor incomes are calculated for the different programs given 
in Table 20. These values were estimated by deducting the sum of the 
5 percent of operating capital plus the $5,952.69 given in 3g, the 
combined charges which are given in Table 44 from the net operating 
capital and programs reported in Table 45. 
6. The computation of labor income for the programs expansion through 
self-liquidating and nonself-liquidating investments was facilitated 
due to the fact that the annual amortization charges for such items 
included self-contained charges for interest which precluded any 
further need for accounting for these items in labor income. 
7. The labor income values estimated for the Model C programs were 
adjusted by $20.00 per acre of land purchased in each program. This 
amount is a savings component representative of capital accumulation 
in land. It is the other part of the annual level payment for land, 
a portion of which may be cash rent. 
aSources: Hopkins and Heady (24) and Schmidt (39). 
^Source of average data are the Iowa farm business summaries (26, 
27). 
Table 44. Computed net operating incomes of different programs for selected capital levels 
Programs Unlimitlng 10.000 
Capital 
15.000 20.000 30.000 
I-A 6,909 
II-A 8,246 
III-A 7,854 
IV-A 9,267 
I-B 
II-B 
III-B 
IV-B 
I-C 
II-C 
III-C 
IV-C 
7,502 7,879 8,256 9,009 
9,060 9,584 9,946 10,669 
8,101 8,455 8,808 9,515 
9,786 10,173 10,516 11,200 
7,393 7,575 8,256 7,773 
9,060 9,841 10,542 11,773 
7,998 8,126 8,153 
9,786 10,550 11,172 12,105 
Table 45. Charges deducted from computed net operating income for estimating the operator labor 
income 
Capital 
Programs Unlimitinga 10.000 15,000 20,000 30.000 
I-A 6,239.54 
II-A 6,257.09 
III-A 6,269.64 
IV-A 6,321.39 
I-B 6,432.69 6,669.74 6,905.64 7,378.59 
II-B 6,430.34 6,662.69 6,899.74 7,872.69 
III-B 6,415.69 6,674.36 6,911.59 7,383.64 
IV-B 6,432.23 6,667.64 6,903.31 7,376.56 
I-C 6,371.31 6,495.92 6,652.25 6,988.61* 
II-C 6,430.34 6,596.11 6,743.90 7,033.40 
III-C 6,363.46 6,498.99 6,696.84* 0 
IV-C 6,434.83 6,588.29 6,737.26 7,038.11 
*The capital unlimiting solutions were computed for Programs I-A, II-A, III-A, IV-A, I-C and 
III-C at the capital levels respectively of $5,737, $6,088, $6,399, $7,374, $27,000 and $17,735. 
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APPENDIX B 
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Table 46. Partial key of symbols and terms used in Appendix Ba 
Symbols and terms Units of measurement 
Capital The capital row values are representa­
tive of incremental increases in the 
level of operating capital 
Income The income row figures represent net 
operating incomes which are equivalent 
to profit before fixed costs have been 
deducted 
Pasture H. E. Pasture hay equivalent 
HEF Hog expansion facilities 
HLS Hog litter space 
LSU Litter space units 
BFS Beef facilities and space 
BSU Beef space units 
Hd. Per head 
Lr. Per litter 
Bu. Per bushel 
Hr. Per hour 
SC Silo capacity 
(B) Buy or build 
(U) Unused or unutilized 
T. Per ton 
A. Per acre 
OO The infinity symbol represents the 
values in excess of $1000 which were 
computed as upper limits of price 
ranges of some activities. 
aSee Tables 2 and 3 for additional information concerning symbols 
and terms. 
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Table 47. Program I-A 
Activity 
Program Price Activity and price Price Activit; 
Enterprises prices range level changes range level 
Income* 2233 3958 
Capital3 500 1000 
CSOMi-II (A.) -12.05 -12.48 34.6 -12.48 36.5 
0.00 + OO 
(10LC-II (A.) -12.10 2.0 CSOMi-II -12.16 58.2 
0.00 -11.74 -11.32 
(U)LC-III (A.) -0.42 58.5 -0.42 0.3 
00 0.42 
(U)LC-IV (A.) -5.58 24.2 -5.58 24.2 
CSOMq-1 (A.) -10.62 
00 
-11.26 36.0 -10.94 36.0 
+ <x> + OO 
Corn sales 1.05 0.98 1835 1.01 3358 
(Bu.) 1.08 1.07 
Bean sales 2.20 2.15 502 2.17 880 
(Bu.) 2.60 2.39 
(U)Pasture -0.50 51.9 -0.25 92.8 
H. E. (T.) 4.76 4.16 
(U)HLS (LSU) -326.64 15.0 -326.64 15.0 
(U)BFS (BSU) -105.75 
OO 
36.0 -105.75 
00 
36.0 
Shadow prices 
Capital 3.498 3.448 
LC-I (A.) 9.83 10.18 
LC-II (A.) — - 0.43 
LC-III (A.) - -
LC-IV (A.) 
Corn (Bu.) 1.05 1.05 
Hay (T.) 17.63 17.38 
Soybeans 
(Bu.) 2.20 2.20 
Pasture H. E. 
(T.) 
HLS (LSU) 
BPS (BSU) 
aDetail entries may not add to the dollar values of these totals due 
to rounding. 
Table 47. (Continued) 
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Enterprises 
Program Price Activity 
prices range level 
Activity 
and price 
changes 
Price Activity 
range level 
Income 5107 5589 
Capital 1500 2000 
CSOMi-II -12. 05 -13.45 0.7 ccfh 21.11 6.0 
21.90 25.19 
CSOMi-III -11. 74 -18.38 58.5 -15.92 58.5 
+ OO + » 
Co-I -13. 13 -15.31 36.0 -15.85 36.0 
+ co + 00 
(U)LC-IV -2.94 24.2 -2.44 22.6 
00 6.14 
ccol„2-ii -16. ,00 -19.04 35.8 -18.88 36.5 
-0.63 + » 
Corn sales 1, .05 0.98 5743 0.98 5461 
1.15 1.22 
Bean sales 2, .20 2.01 371 1.53 366 
2.37 2.40 
(U)Pasture -11.76 Mo-TV -7.38 1.6 
H. E. 2.41 -1.24 1.20 
(U)HLS -110.52 -53.07 15.0 
(U)BFS 
OO 
-19.09 
00 
-17.87 26.0 
CO 21.49 
Shadow prices 
Capital 1.368 0.796 
LC-I 37.16 44.67 
LC-II 17.94 27.10 
LC-III 17.29 23.42 
LC-IV -• —— 
Corn 1.05 1.05 
Hay 6.90 6.04 
Soybeans 2.20 2.20 
Pasture H. E. -- 2.02 
HLS —— — — 
BFS — - •-
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Table 47. (Continued) 
Enterprises 
Program 
prices 
Price 
range Activity level 
Income 5910 6093 6276 6469 6643 6825 
Capital 2500 3000 3500 4000 4500 5000 
CCFR 21.90 20.49 10.0 9.0 9.0 9.0 9.0 9.0 
24.4n 
CSOMi-III -11.74 -16.04 58.5 58.5 58.5 58.5 58.5 58.5 
+ » 
Co"! -13.13 -16.26 36.0 36.0 36.0 36.0 36.0 36.0 
OO 
H2 15.28 14.64 1.0 4.0 7.0 9.0 12.0 15.0 
17.75 
CCOL-2-H -16.00 -18.47 36.5 36.5 36.5 36.5 36.5 36.5 
+ 00 
Corn sales 1.05 0.98 5076 4505 3934 3362 2791 2220 
1.22 
Bean sales 2.20 1.51 366 366 366 366 366 366 
2.43 
Mo-IV -1.24 -7.38 
•L M 
24.2 24.2 24.2 24.2 24.2 24.2 
(U)HLS 
T 00 
-23.70 14.0 11.0 8*0 6.0 3.0 0.0 
48.81 
(U)BFS -7.79 20.0 20.0 20.0 20.0 20.0 20.0 
21.49 
Shadow prices 
Capital 0.366 
LC-I 50.31 
LC-II 33.97 
LC-III 30.46 
LC-IV 6.14 
Corn 1.05 
Hay 8.96 
Soybeans 2.20 
Pasture H.E. 7.12 
HLS 
BPS 
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Table 47. (Continued) 
Activity 
Program Price Activity and price Price Activity 
Enterprises prices range level changes range level 
Income 6890 6909 
Capital 5500 5737 
CCFH 21.90 20.62 6.0 21.72 5.0 
23.66 23.66 
CSOMI-III -11.74 -16.12 58.5 -15.65 58.5 
+ OO + oo 
CO-I -13.13 -16.51 36.0 -16.60 
+ 00 + CO 
«2 15.28 14.22 15.0 13.95 15.0 
45.38 44.73 
CCOL_2-II -16.00 -18.21 36.5 -18.64 36.5 
+ OO + OO 
Corn sales 1.05 0.98 1239 1.04 825 
1.10 1.10 
Bean sales 2.20 1.50 366 1.57 366 
2.45 2.46 
MO-IV -1.24 -11.20 24.2 -11.80 24.2 
4- oo + 00 
TYSH 22.91 22.74 20.0 22.77 28.0 
23.42 24.38 
(U)BFS -7.79 8.0 0.0 
2.92 — — 
Shadow prices 
Capital 0.098 0.0 
LC-I 53.83 55.12 
LC-II 38.26 39.83 
LC-III 34.84 35.96 
LC-IV 9.96 10.56 
Corn 1.05 1.05 
Hay 10.79 10.73 
Soybeans 2.20 2.20 
Pasture H.E. 10.30 10.73 
HLS 48.81 67.12 
BPS — 2.92 
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Table 48. Program II-A 
Activity 
Program Price Activity and price Price Activit; 
Enterprises prices range level changes range level 
Income8 2312 4043 
Capital8 500 1000 
CSbQ-I (A.) -14.09 -19.49 34.9 -21.65 36.0 
-10.93 + CO 
CSOMQ-I (A.) -12.07 -13.76 1.1 CSOMY-II -13.25 36.5 
-6.67 -13.21 + 00 
(U)LC-II (A.) -7.22 36.5 CSOMM2-III -14.09 25.2 
00 -13.69 -11.03 
(U)LC-III (A.) -8.29 58.5 -2.66 33.3 
00 0.40 
(U)LC-IV (A.) -51.92 24.2 -40.18 24.2 
Corn sales 1.05 
oo 
0.77 1568 1.02 3128 
(Bu.) 1.21 1.12 
Bean sales 2.20 1.90 532 2.07 945 
(Bu.) 8.43 2.31 
(U)Pasture -1.88 1.0 -0.29 66.4 
H.E. (T.) 3.60 3.60 
(U)HLS (LSU) -414.36 15.0 -291.41 15.0 
(U)BFS (BSU) 
oo 
-135.11 
00 
36.0 
00 
-93.96 
00 
36.0 
Shadow prices 
Capital 4.363 3.151 
LC-I (A.) 3.63 20.71 
LC-II (A.) - - 3.41 
LC-III (A.) — - - -
LC-IV (A.) -  - -  -
Corn (Bu.) 1.05 1.05 
Hay (T.) 21.99 15.88 
Soybeans 2.20 2.20 
(Bu.) 
Pasture H. E 
— 
-  -
(T.) 
HLS (LSU) — 
BPS (BSU) -  -
aDetail entries may not add to the dollar values of these totals due 
to rounding. 
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Table 48. (Continued) 
Activity 
Program Price Activity and price Price Activity 
Enterprises prices range level changes range level 
Income 5323 6150 
Capital 1500 2000 
csbo-i -14.09 -15.05 36.0 Co-I -19.15 36.0 
+ OO -19.09 -18.84 
CSOMi-II -13.94 -13.96 36.5 CCOMQ-II -15.00 36.5 
+ oo -14.87 + CO 
CCOMi-III -15.47 -15.51 44.5 -15.58 28.7 
-14.97 -15.21 
CSOMl-III -13.81 -14.09 14.0 ccoL„2-m -20.51 29.8 
-13.77 -20.25 -20.14 
(U)LC-IV -27.41 24.2 -25.43 24.2 
oo 00 
Corn sales 1.05 1.03 4935 1.05 8026 
1.05 1.27 
Bean sales 2.20 2.20 927 0.0 
2.25 
(U)Pasture, 
H.E. -2.25 78.9 -0.14 55.1 
0.99 1.27 
(U)HLS -157.59 15.0 -136.84 15.0 
00 00 
(U)BFS -41.16 36.0 -31.43 36.0 
00 00 
Shadow prices 
Capital 1.832 1.627 
LC-I 39.30 42.24 
LC-II 15.91 18.02 
LC-III 9.90 12.24 
LC-IV — - — — 
Corn 1.05 1.05 
Hay 9.23 8.20 
Soybeans 2.20 2.20 
Pasture, H.E - -
HLS — — — — 
BPS • — — • 
Table 48. (Continued) 
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Program Price Activity Activity Price Activit 
Enterprises prices range level and price range level 
changes 
Income 6956 7231 
Capital 2500 3000 
c0-i -19.05 -19.30 36.0 -22.38 36.0 
-18.93 + oo 
CC0L-2~I]C -19.35 -19.78 27.7 -19.66 36.0 
-19.08 -17.89 
CCOMQ-II -14.87 -14.97 8.8 CCOMM2-II -15.20 0.5 
-9.25 -15.00 -12.29 
CCOL„2-III -20.25 -20.51 58.5 -20.56 58.0 
+ 00 -19.76 
(U)LC-XV -25.14 24.2 -4.21 23.8 
00 7.79 
Corn sales 1.05 1.04 9043 0.98 8711 
1.16 1.36 
«2 0.0 «2 14.69 2.0 
15.28 17.00 
(U)Pasture, 
H. E. -0.43 7 . 7  Mq-IV -17.47 0.4 
0.49 -9.68 -5.47 
(U)HLS -133.80 15.0 -22.66 15.0 
00 24.21 
(U)BFS -30.01 
00 
36.0 -6.98 
00 
36.0 
Shadow prices 
Capital 1.597 0.357 
LC-I 42.81 66.49 
LC-II 18.34 42.33 
LC-III 12.85 37.96 
LC-IV -- — — 
Corn 1.05 1.05 
Hay 8.05 14.01 
Soybeans 2.21 2.41 
Pasture, 
H. E. — — - -
HLS - — --
BFS — — • •» 
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Table 48. (Continued) 
Enterprises 
Program 
prices 
Price 
range Activity level 
Income 7410 7589 7767 7946 
Capital 3500 4000 4500 5000 
0
 
0 1
 H
 
-19.09 -19.30 36.0 36.0 36.0 36.0 
-18.93 
CC0L„2-II -19.35 -19.66 36.5 36.5 36.5 36.5 
-17.89 
CC0MM2-III -15.00 -15.20 1.1 1.6 2.2 2.8 
-12.29 
CC0L„2-III -20.25 -20.65 57.5 56.9 56.3 55.7 
-19.76 
(U)LC-IV -4.21 23.4 22.9 22.5 22.0 
7.79 
Mo-IV -9.68 -17.47 0.8 1.3 1.7 2.2 
-5.47 
Corn sales 1.05 0.98 8132 7553 6974 6396 
1.36 
H2 15.28 14.69 5.0 8.0 10.0 13.0 
17.00 
(U)HLS -22.66 10.0 7.0 5.0 2.0 
24.21 
(U)BFS -6.98 36.0 36.0 36.0 36.0 
00 
Shadow prices 
Capital 0.357 
LC-I 66.49 
LC-II 42.33 
LC-III 37.96 
LC-IV 
Corn 1.05 
Hay 14.01 
Soybeans 2.41 
Pasture, H.E. 7.73 
HLS 
BFS 
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Table 48. (Continued) 
Activity 
Program Price Activity and price Price Activity 
Enterprises prices range Level changes range level 
Income 8112 8246 
Capital 5500 6088 
C0-I -19.09 -22.54 36.0 -22.82 36.0 
-18.93 -18.93 
CCOL„2-II -19.35 -19.80 36.5 -20.05 36.5 
-17.92 -17.97 
CCOMM2-III -15.00 -15.28 4.7 -15.40 13.5 
-12.20 -12.90 
CCOL_2-III -20.25 -20.66 53.8 -20.86 45.0 
-19.53 -19.17 (U)LC-IV -4.21 18.5 0.0 
7.26 
MO-IV -9.68 -16.94 5.7 -16.94 24.2 
-5.47 + CO 
Corn sales 1.05 0.97 5841 1.03 5303 
1.30 1.30 1.30 
H2 15.28 14.61 15.0 14.00 15.0 
46.25 44.76 
CCEH 21.90 20.37 1.0 20.23 8.0 
23.19 24.80 (U)BFS -6.98 34.0 -1.45 23.0 
12.41 12.41 
Shadow prices 
Capital 0.229 0.0 
LC-I 68.95 73.31 
LC-II 44.82 49.25 
LC-III 40.57 45.20 
LC-IV — - 7.26 
Corn 1.05 1.05 
Hay 14.50 15.39 
Soybeans 2.44 2.50 
Pasture, H.E . 7.00 9.96 
HLS 24.21 65.99 
BFS — — *• — 
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Table 49. Program III-A 
Activity 
Program Price Activity and price Price Activity 
Enterprises prices range level changes range level 
Income* 2Î03 3820 
Capital* 500 1000 
CSOM1-I (A.) -10.62 -11.26 36.0 -10.94 36.0 
+ oo + 00 
CSOML-II (A.) -12.05 -12.48 30.1 -12.48 36.5 
0.0 + 00 
(U)LC-II (A.) -  —  -12.10 6.4 CS0M.-III -12.16 53.7 
0.43 -11.74 -11.31 
(D)LC-III (A.) — —  -0.42 58.5 -0.42 4.8 
488.17 -0.42 
(U)LC-IV (A.) -- -5.58 24.2 -5.58 24.2 
Corn sales 1.05 
00 
0.98 1730 
00 
1.01 3245 
(Bu.) 1.08 1.07 
Bean sales 2.20 2.15 469 2.17 852 
(Bu.) 2.60 2.39 
(U)Pasture, -- -0.50 48.7 -0.25 89.8 
H.E. (T.) 4.76 4.16 
(U)HLS (LSU) -326.64 15.0 -321.48 15.0 
(U)BFS (BSU) 
00 
-66.00 36.0 
00 
-71.82 36.0 
(B)S.C. (T.) -0.82 
00 
-23.54 0.0 
00 
-2.17 0.0 
3.68 
Shadow prices 
Capital 3.498 3.448 
LC-I (A.) 9.827 10.174 
LC-II (A.) - - 0.428 
LC-III (A.) —  - -  -
LC-IV (A.) -- -  -
Corn (Bu.) 1.05 1.05 
Hay (T.) 17.63 17.38 
Soybeans (Bu.) 2.20 2.20 
Pasture, H.E. 
HLS (LSU) 
BFS (BSD) 
Corn silage 
(T.) 
S.C. (T.) 
5.39 
3.64 
^Detail entries may not add to the dollar values of these totals due 
to rounding. 
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Table 49. (Continued) 
Activity 
Program Price Activity and price Price Activity 
Enterprises prices range level changes range level 
Income 5148 5634 6046 
Capital 1500 2000 2500 
Co"1 -13.13 -15.68 36.0  -15.82 36.0  36.0  
+ 00 + 00 
CC°L-2- 1 1  -16.00 -18.98 36.5  -18.68 36.5  36.5  
+ 00 + 00 
CSOMi-III  -11 .74 -15.96 58.5  -16.12 58.5  58.5  
+  oo + 00 
CCFg 21.90 21.79 0 .0  21.69 6 .0  6 .0  
25.27 21.92 
(U)LC-III  0 .0  MYS S  20.14 1 .0  21;0  
20.15 20.52 
(U)LC-IV -2 .45 24.2  -0 .04 24.2  19.1  
Corn sales 1.05 
00 
0.97 5745 
00 
0.98 5422 4614 
1 .12 1 .05 
Bean sales 2.20 1 .53 366 1 .50 366 366 
2 .39 2 .40 
(U)Pasture, H. E. -1 .87 37.1  Mo" IV -1 .43 0 .0  5 .1  
2 .02 -1 .24 +  oo 
(U)HLS -71.07 15.0  -55.79 15.0  15.0  
(U)BFS 
00 
-9 .22 36.0  
00 
-9 .22 24.0  5 .0  
19.90 .15  
(B)S.C.  - .82  -2 .80 0 .0  -1 .47 17.0  28.0  
0 .81 0 .69 
Shadow prices 
Capital 0.979 0 .823 
LC-I  42 .27 44.32 
LC-II  24 .16 26.67 
LC-III  20 .52 23.19 
LC-IV - - — — 
Corn 1.05 1 .05 
Hay 4.93 6 .16 
Soybeans 2.20 2 .20 
Pasture, H.] Ee 2.02 
HLS 
, BFS — — — — 
Corn silage 2.51 2 .33 
S.C. 1.62 1 .49 
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Table 49. (Continued) 
Program Price Activity Activity Price Activity 
Enterprises prices range level and price range level 
changes 
Income 6389 6830 7022 
Capital 3000 3500 4000 
H
 
1 o
 
O
 - 13 .13 -15.85 36.0  -16.24 36.0  36.0  
+ 00 *4* oo 
CCCL-Z-H -16.00 -18.79 36.5  -22.34 36.5  36.5  
4" oo + OO 
CSOMl-III -11.74 -16.79 58.5  -12.39 58.5  58.5  
+  oo + 00 
CCFg 21 .90 21.83 8 .0  (U)LC-IV -1 .08 6 .5  5 .1  
25.60 10.05 
HYSg 20 .15 20.11 14.0  H2 15.28 0 .0  3 .0  
20.34 15.28 17.37 
PSCS 22.67 22.13 14.0  22.53 51.0  51.0  
22.69 86.54 
Corn sales 1.05 1 .04 4119 0 .96 2987 2427 
1 .22 1 .07 
Bean sales 2.20 1 .52 366 1 .52 366 366 
2 .40 2 .40 
Mo-IV -1 .24 -1 .43 24.2  -11.29 17.7  19 .1  
+ 00 -0 .16 
(U)HLS -52.73 15.0  -23.88 15.0  3 .0  
00 14 .53 
(B)S.C. -0 .82 -5 .14 56.0  -8 .81 62.5  62.5  
0 .65 0 .31 
Shadow prices 
Capital 0.792 0 .383 
LC-I 44.72 50.09 
LC-II 27.16 33.70 
LC-III 23.57 23.57 
LC-IV 0.19 0 .0  
Corn 1.05 1 .05 
Hay 6.18 3 .49 
Soybeans 2.20 2 .20 
Pasture, H.E 2.19 1 .56 
HLS — — — -
BPS 0.80 24.29 
Corn silage 2.30 1 .82 
S.C. 1.47 1 .13 
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Table 49. (Continued) 
Enterprises Program prices Price range Activity level 
Income 7214 7405 7597 
Capital 4500 5000 5500 
Co-I -13.13 -16.24 36.0 36.0 36.0 
CCOL-2~I3C -16.00 
+ 03 
-22.34 36.5 36.5 36.5 
+ CO 
CSOMi-III -11.74 -12.39 58.5 58.5 58.5 
+ oo 
(U)LC-IV -1.08 3.7 2.3 1.0 
10.05 
H2 -15.28 15.28 6.0 8.0 11.0 
17.37 
PSCg 22.67 22.53 51.0 51.0 51.0 
86.54 
Corn sales 1.05 0.96 1867 1307 747 
1.07 
Bean sales 2.20 2.10 366 366 366 
2.43 
Mo-IV -1.24 -11.29 20.5 21.9 23.3 
-0.16 
(U)HLS -23.88 9.0 7.0 4.0 
14.53 
(B)S.C.  -0.82 -8.81 62.5 62.5 62.5 
0.31 
Shadow prices 
Capital 0.383 
LC-I 50.09 
LC-II 33.70 
LC-1II 23.57 
LC-IV 0.0 
Corn 1.05 
Hay 3.49 
Soybeans 2.20 
Pasture, H.E. 1.56 
HLS 
BFS 24.29 
Corn silage 1.82 
S.C. 1.13 
Table 49. (Continued) 
155 
Activity 
Program Price Activity and price Price Activit; 
Enterprises prices range level changes range level 
Income 7784 7854 
Capital 6000 6339 
Co -13.13 -16.27 36.0 -21.67 36.0 
+ 00 +  00 
CC0L_2~H -16.00 -22.34 35.8 -21.17 36.5 
-15.92 + oo 
CSOMi-III  -11.74 -16.91 58.5 -16.86 55.5 
+ 00 -8.50 
CSOMi-II -12.05 -12.13 0.7 MYSS  19.59 3.0 
-5.71 20.15 21.89 
H2 -15.28 15.28 13.0 15.28 15.0 
15.38 45.16 
PSCg 22.67 22.65 51.0 21.83 48.0 
87,39 23.03 
Corn sales 1.05 0.96 160 0.0 
1.05 
Bean sales 2.20 2.19 371 1.36 345 
2.43 2.72 
Mo-IV -1.24 -11.29 24.2 -17.35 24.2 
-0.16 + oo (U)HLS -2.18 2.0 CC0L„2-III -19.32 3.3 
64.99 
-16.08 -9.89 
(B)S.C. -0.82 -2.60 62.5 -12.66 63.0 
0.29 0.0 
Shadow prices 
Capital 0.355 0.0 
LC-I 50.46 70.20 
LC-II 34.15 52.16 
LC-III 32.96 42.67 
LC-IV 10.05 11.90 
Corn 1.05 1.28 
Hay 12.45 11.95 
Soybeans 2.20 2.20 
Pasture, H.E . 10.66 11.95 
HLS — — 17.14 
BFS 10.87 10.61 
Corn silage 1.79 1.42 
S.C. 1.11 0.82 
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Table 50. Program IV-A 
Program Price Activity Activity and Price Activit; 
Enterprises prices range level price changes range level 
Income® 2312 4043 
Capital8 500 1000 
CSb0-I (A.) -14.09 -19.49 34.9 -21.21 36.0 
-10.93 + <* 
CS0Mo-I (A.) -12.07 -13.76 1.1 CS0Mo-II (A.) -13.35 36.5 
-6.67 -13.21 + 00 
(U)LC-II (A.) -7.22 36.5 CSOMMi-III (A.) -13.57 27.7 
00 -12.78 -11.15 
(U)LC-III (A.) -6.76 58.5 -1.63 30.8 
00 1.16 
(U)LC-IV (A.) -51.92 24.2 -41.41 24.2 
Corn sales (Bu.) 1.05 
00 
0.77 1568 0.97 3150 
1.20 1.15 
Bean sales 2.20 1.90 532 2.02 945 
8.43 2.57 
(U)Pasture, H.E. -1.88 1.0 -0.89 68.0 
(T.) 3.14 2.42 
(U)HLS (LSU) -414.36 15.0 -304.27 15.0 
(U)BFS (BSU) 
09 
-97.05 36.0 -67.15 0.0 
(B)S.C. -0.82 0.0 0.0 
Shadow prices 
Capital 4.363 3.278 
LC-I (A.) 3.63 18.92 
LC-II (A.) -  - 2.30 
LC-III (A.) -  - —  -
LC-IV (A.) --
Corn (Bu.) 1.05 1.05 
Hay (T.) 21.99 16.52 
Soybeans (Bu.) 2.20 2.20 
Pasture, H.E. 
(T.) - - — 
HLS (LSU) - - — 
BPS (BSU) - - -  -
Corn silage (T.) 6.45 5.19 
S.C. (T.) 4.39 3.50 
aDetail entries may not add to the dollar values of 
to rounding. 
these totals due 
Table 50. (Continued) 
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Program Price Activity Activity and Price Activity 
Enterprises prices range level price changes range level 
Income 5323 6150 
Capital 1500 2000 
CSbQ-I -14.09 -15.05 36.0 0.0 
CCOMl-III -15.47 
+ OO 
-15.51 44.5 -15.58 28.7 
-15.05 -15.21 
CSOMi-III -13.81 -14.09 14.0 CCOM -II -14.98 35.6 
-13.77 -14.87 + oo 
CSOMi-II -13.94 -13.96 36.5 Co-I -19.15 36.0 
+ 00 -19.09 -18.84 
(U)LC-IV -27.41 24.2 -25.43 24.2 
Corn sales 1.05 
00 
1.03 4935 
00 
1.05 8026 
1.05 1.27 
Bean sales 2.20 2.20 927 CC0L_2-IH -20.51 29.8 
2.25 -20.25 -20.14 
(U)Pasture, H.E. -2.25 78.9 -0.14 55.0 
0.99 0.86 
(U)HLS -157.59 15.0 -136.84 15.0 
(U)BFS 
00 
-27.31 36.0 
00 
-21.67 36.0 
(B)S.C. -0.82 
00 
0.0 
00 
0.0 
Shadow prices 
Capital 1.832 1.627 
LC-I 39.30 42.24 
LC-II 15.91 18.02 
LC-III 9.90 12.24 
LC-IV — — — — 
Corn 1.05 1.05 
Hay 9.23 8.20 
Soybeans 2.20 2.20 
Pasture, H.E. — - - " 
HLS — — — — 
BPS — — - — 
Corn silage 3.51 3.27 
S.C. 2.32 2.15 
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Table 50. (Continued) 
Program Price Activity Activity and Price Activit 
Enterprises prices range level price changes range level 
Income 6956 7405 
Capital 2500 3000 
CSb0-I -14.09 0.0 CCOM,-II -15.96 4.8 
-15.51 -14.61 
CCOL-2-11 -19.35 -19.78 27.8 -22.36 31.7 
-19.08 -18.79 
CC0Mo-II -14.87 -14.97 8.7 MYSs 19.73 17.0 
-9.36 20.15 20.23 
Co-I -19.09 -19.30 36.0 -20.80 36.0 
-18.93 + 00 
(U) LC-IV -25.14 24.2 -13.39 24.2 
Corn sales 1.05 
00 
1.04 9043 
CO 
0.99 8431 
1.16 1.27 
CCOL.2-111 -20.25 -20.51 58.5 -20.77 58.5 
+ oo 4" oo 
(U)Pasture, H.E. -0.43 7.7 0.0 
0.49 
(U)HLS -133.80 15.0 -50.43 15.0 
(U)BFS 
CO 
-20.85 36.0 
00 
-1.32 19.0 
00 7.58 
(B)S.C. -0.82 ©
 
©
 
-38.36 25.2 
0.64 
Shadow prices 
Capital 1.597 0.769 
LC-I 42.82 58.62 
LC-II 18.34 34.36 
LC-III 12.85 29.62 
LC-IV — — - -
Corn 1.05 1.05 
Hay 8.05 11.76 
Soybeans 2.21 2.38 
Pasture, H.E. — - 2.20 
HLS — — — — 
BPS - - — — 
Corn silage 3.23 2.27 
S.C. 2.13 1.45 
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Table 50. (Continued) 
Enterprises Program prices Price range Activity level 
Income 7786 8020 8254 
Capital 3500 4000 4500 
CCOMi-II -15.51 -15.95 10.3 12.1 13.9 
-14.27 
CC0L_2-II -19.35 -21.33 26.2 24.4 22.6 
-18.91 
MYSg 20.15 19.73 35.0 21.0 6.0 
20.51 H
 1 
O° 
-19.09 -21.42 36.0 36.0 36.0 
(U)LC-IV 
+ 00 
-13.39 23.9 12.6 1.4 
5.13 
Corn sales 1.05 0.98 7530 6981 6438 
1.39 
ccoL_2-ni -20.25 -20.75 58.5 58.5 58.5 
+ 00 
PSCS 22.67 22.42 1.0 22.0 43.0 
23.00 
(U)HLS -20.78 15.0 15.0 15.0 
M0-!V -9.68 -14*81 0.3 11.6 22.8 
3.71 
(B)S.C. -0.82 -38.36 48.0 55.0 61.0 
0.39 
Shadow prices 
Capital 0.469 
LC-I 64.37 
LC-II 40.18 
LC-III 35.71 
LC-IV 
Corn 1.05 
Hay 13.08 
Soybeans 2.44 
Pasture, H.E. 8.36 
HLS 
BFS 7.58 
Corn silage 1.92 
S.C. 1.20 
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Table 50. (Continued) 
Enterprises 
Program 
price 
Price 
range Activity level 
Price 
range or 
change 
Activity 
level 
Income 8438 8615 8968 9267 
Capital 5000 5500 6500 7374 
CC0M1-II -15.51 -15.90 14.9 15.7 17.4 -15.74 30.3 
-14.62 -13.75 
CC0L_2-ÏI -19.35 -20.24 21.6 20.8 19.1 -27.65 6.2 
-18.96 -19.12 
MYSS 20.15 20.02 5.0 5.0 6.0 0.0 
20.51 
Co-I -19.09 -21.66 36.0 36.0 36.0 -27.38 36.0 
+ 0» + OO 
«2 15.28 14.72 2.0 5.0 11.0 14.00 15.0 
15.94 44.81 
Corn sales 1.05 1.02 5861 5281 4119 0.92 2778 
1.35 1.11 
ccoL_2-ni -20.25 -20.74 58.5 58.5 58.5 -20.61 58.5 
+ oo + CO 
PSCS 22.67 22.42 45.0 44.0 42.0 22.50 51.0 
22.75 86.28 
(U)HLS -20.78 13.0 10.0 4.0 0.0 
17.51 
M0-!V -9.68 -14.81 24.2 24.2 24.2 -25.71 24.2 
3.71 3.71 
(B)S.C. -0.82 -39.95 62.0 60.5 59.5 -44.05 62.5 
0.29 0.0 
Shadow prices 
Capital 0.353 0.0 
LC-I 66.57 73.31 
LC-11 42.41 49.25 
LC-III 38.04 45.20 
LC-IV 5.13 16.03 
Corn 1.05 1.05 
Hay 13.58 15.12 
Soybeans 2.46 2.53 
Pasture, H.E. 10.72 15.12 
HLS -- 64.59 
BFS 10.48 23.04 
Corn silage 1.79 1.37 
S.C. 1.11 0.82 
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Table 51. Program I-B 
Program Price Activity Activity and Price Activity 
Enterprises prices range level price changes range levels 
Income8 6825 6952 7162 
Capital® 5000 5500 6500 
C 0 -I  (A.) -13.13 -16.25 36.0 -16.41 36.0 36.0 
+ 00 + 00 
CCOT - O -H -16.00 -18.47 36.5 -18.32 36.5 36.5 
(A) + 00 + 03 
CSOMi-III  -11.74 -16.04 58.5 -16.09 58.5 58.5 
(A.)  + o» + oo 
%-IV (A.)  -1 .24 -7.38 24.2 -9 .61 24.2 24 .2  
+ 00 + 00 
Corn sales 1.05 0.98 2220 1 .05 1643 631 
(Bu.) 1.22 1.18 
Bean sales 2.20 1.51 366 1 .50 366 366 
(Bu.) 2.43 2.44 
H2 (Lr.) 15.28 14.64 15.0 14.56 18.0 22.0 
17.75 19.09 
CCFh (HD) 21.90 20.49 9 .0  20.25 8 .0  8 .0  
24.42 24.27 
(U)HLS -23.70 0 .0  (B)HEF (LSU) -46.50 3.0 7 .0  
48.81 -23.53 0 .0  
(U)BFS (BSU) -7 .79 20.0 -3 .26 22.0 23.0 
21.49 25.62 
Shadow prices 
Capital 0.366 0.210 
LC-I (A.) 50.31 52.36 
LC-II (A.) 33.97 36.47 
LC-III (A.) 30.46 33.02 
LC-IV (A.) 6.14 8.37 
Corn (Bu.) 1.05 1.05 
Hay (T.) 8.96 10.03 
Soybeans 
(Bu.) 2.20 2.20 
Pasture, H.E. 7.12 8.97 
(T.) 
HLS (LSU) — 28.47 
^Detail entries may not add to the dollar values of these totals due 
to rounding. 
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Table 51. (Continued) 
Enterprises 
Program 
prices 
Price 
range Activity levels 
Income 
Capital 
V1 
CC0L-2"11 
CSOM^-III 
M0-!V 
Buy corn 
Bean sales 
H2 
CCFH 
(B)HEF 
(U)BFS 
7,321 7,502 7,879 8,256 9,009 
7,500 10,000 15,000 20,000 30,000 
-13.13 -20.85 36.0 36.0 36.0 36.0 36.0 
+ 00 
-16.00 -21.04 36.5 36.5 36.5 36.5 36.5 
4* oo 
-11.74 -12.75 58.5 58.5 58.5 58.5 58.5 
+ oo 
-1.24 -10.46 24.2 24.2 24.2 24.2 24.2 
-1.10 
4" oo 
-1.18 180 1,330 3,724 6,119 10,811 
-0.82 
2.20 2.04 366 366 366 366 366 
2.77 
15.28 14.25 26.0 32.0 43.0 55.0 78.0 
15.77 
21.90 20.86 8.0 7.0 6.0 5.0 3.0 
26.87 
-56.29 11.0 17.0 28.0 40.0 63.0 
8.04 
-7.26 23.0 24.0 26.0 27.0 31.0 
5.63 
Shadow prices 
Capital 0.075 
LC-I 62.77 
LC-II 45.69 
LC-III 37.93 
LC-IV 9.22 
Corn 1.18 
Hay 9.97 
Soybeans 2.20 
Pasture, H.E. 9.59 
HLS 25.30 
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Table 52. Program II-B 
Program Price Activity Activity and Price Activity 
Enterprises prices range level price changes range levels 
Income8 7946 8338 9,060 
Capital8 5000 6500 10,000 
C0-I (A.) -19.09 -22.38 36.0 -21.96 36.0 36.0 
+ 00 + 00 
CCOL_2-II (A.) -19.35 -19.66 36.5 -23.03 15.2 11.8 
-17.89 -19.09 
CCOMM2-III (A.) 15.00 -15.20 2.8 CCOM^-II -15.84 21.3 24.7 
-12.29 (A.) -15.51 -13.98 
CCOl-2-III (A.) -20.25 -20.56 55.7 -20.73 58.5 48.5 
-19.76 + oo 
(U)LC-IV (A.) -4.21 22.0 CCFH (HD) 21.61 7.0 6.0 
7.79 21.90 24.97 
M0-IV (A.) -9.68 -17.47 2.2 -10.63 24.2 24.2 
-5.47 + oo 
Corn sales (Bu.) 1.05 0.98 6396 0.95 4864 1,250 
1.36 1.18 
H2 (Lr.) 15.28 14.69 13.0 15.28 17.0 34.0 
17.00 15.48 
(U)HLS (LSU) -22.66 2.0 (B)HEF (LSU) -66.04 2.0 19.0 
24.21 -23.53 -17.28 
(U)BFS (BSU) -6.98 36.0 -6.30 24.0 25.0 
00 1.58 
Shadow prices 
Capital 0.357 0.206 
LC-I (A.) 66.49 69.37 
LC-II (A.) 42.33 45.26 
LC-III (A.) 37.96 41.02 
LC-IV (A.) -- 0.95 
Corn (Bu.) 1.05 1.05 
Hay (T.) 14.01 14.22 
Soybeans (Bu.) 2.41 2.49 
Pasture, H.E. 
(T.) 7.73 7.43 
HLS (LSU) -- 28.38 
BFS (BSU) - - - -
^Detail entries may not add to the dollar values of these totals due 
to rounding. 
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Table 52. (Continued) 
Program Price 
Enterprises prices range Activity levels 
Income 9,584 9,946 10,669 
Capital 15,000 20,000 30,000 
co-i -19.09 -22.89 36.0 36.0 36.0 
+ oo 
cc0L-2~H -19.35 -25.76 8.8 6.5 1.8 
-19.11 
ccomi-ii -15.51 -15.75 27.7 30.0 34.7 
-13.48 
ccol„2-iii -20.25 -20.62 58.5 58.5 58.5 
"f" OO 
ccfh 21.90 21.48 6.0 5.0 4.0 
27.07 
3
S
 
1 <
 
-9.68 -11.05 24.2 24.2 24.2 
+ OO 
Buy corn -1.10 -1.25 1,832 4,249 9,083 
-0.82 
«2 15.28 15.28 49.0 60.0 83.0 
15.58 
(b)hef -23.53 -55.40 34.0 45.0 68.0 
-14.03 
(u)bfs -- -12.00 27.0 28.0 30.0 
2.29 
Shadow prices 
Capital 0.072 
LC-I 83.33 
LC-II 56.31 
LC-III 51.81 
LC-IV 1.37 
Corn 1.18 
Hay 17.21 
Soybeans 2.85 
Pasture, H.E. 6.91 
HL3 25.23 
BPS 
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Table 53. Program III-B 
Program Price Activity Activity and Price Activity 
Enterprises prices range level price changes range level 
Incomea 7405 7780 
Capital8 5000 6500 
(U)LC-IV (A.) -1 .08 2.3 CSOM^-II (A.) -12.13 0.7 
10.05 -12.05 -5 .71 /"
S <
 
w
 
H
 l o 
o
 -13.13 • -16.24 36.0 -16.27 36.0 
+ 00 + oo 
CCOL_ 2 -II  (A.)  -16.00 -22.34 36.5 -22.34 35.8 
+ 00 -15.92 
CSOMi-III  (A.)  -11.74 -12.39 58.5 -16.91 58.5 
+ 00 + 00 
H2 (Lr.) 15.28 15.28 8 .0  15.28 13.0 
17.37 15.35 
PSCg (Hd.) 22.67 22.53 51.0 22.65 51.0 
86.54 87.37 
Corn sales (Bu.) 1.05 0.96 1307 0 .96 175 
1.07 1.05 
Bean sales (Bu.) 2.20 2.10 366 2.19 371 
2.43 2.43 
Hq-IV (A.) -1 .24 -11.29 21.9 -11.29 24.2 
-0.16 + oo 
(U)HLS (LSU) -23.88 7 .0  -2.18 2.0 
14.53 28.25 
(B)S.C. (T.) -0 .82 -8.81 62.5 -2 .61 62.5 
0 .0  0 .0  
Shadow prices 
Capital 0.383 0.355 
LC-I (A.)  50.09 50.46 
LC-II  (A.)  33.70 34.15 
LC-III  (A.)  23.57 32.96 
LC-IV (A.) 0.0 10.05 
Corn (Bu.) 1.05 1.05 
Hay (T.) 3.49 12.45 
Soybeans (Bu.) 1.56 10.66 
HLS (LSU) --
BPS (BSU) 24.29 10.87 
Corn silage (T.) 1.82 1.79 
S.C. (T.) 1.13 1.11 
aDetail entries may not add to the dollar values of these totals due 
to rounding. 
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Table 53. (Continued) 
Program Price 
Enterprises prices range Activity level 
Income 8,101 8,455 8,808 
Capital 10,000 15,000 20,000 
Buy corn -1.10 -1.25 1,623 3,985 6,348 
-0.89 
Co-I -13.13 -20.69 36.0 36.0 36.0 
+ 00 
CC0L_2-II -16.00 -18.43 36.5 36.5 36.5 
+ CO 
CSOMj^III -11.74 -15.24 58.5 58.5 58.5 
4" oo 
h2 15.28 15.28 23.0 35.0 46.0 
16.27 
PSCS 22.67 22.23 46.0 38.0 31.0 
22.94 
MY S g 20.15 19.73 4.0 9.0 14.0 
20.79 
Bean sales 2.20 1.64 366 366 366 
2.75 ?
 
1 < -1.24 -14.39 21.9 21.9 21.9 
4* OO 
(B)HEF -23.53 -47.95 8.0 20.0 31.0 
0.0 (B)S.C. -0.82 -50.42 62.0 58.5 56.5 
0.0 
Shadow prices 
Capital 0.071 
LC-Ï 62.50 
LC-II 45.49 
LC-III 40.26 
LC-IV 13.15 
Corn 1.18 
Hay 13.52 
Soybeans 2.20 
Pasture, H.E. 13.16 
HLS 25.19 
BPS 12.66 
Corn silage 1.48 
S.C. 0.68 
9,515 
30,000 
11,073 
36.0 
36.5 
58.5 
70.0 
17.0 
24.0 
366 
21.9 
55.0 
53.0 
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Table 54. Program IV-B 
Program Price Activity Activity and Price Activity 
Enterprises prices range level price changes range level 
Income8 8,968 9,786 
Capital® 6,500 10,000 
CCOMI-II (A.) -15.51 -15.90 17.4 -15.83 36.5 
-14.62 + oo 
CC0L-2"n (A-) -19.35 -20.24 19.1 (B)HEF -51.78 13.0 
-18.96 -23.53 -18.88 
MYSg (Hd.) 20.15 20.02 6.0 19.66 1.0 
20.51 20.18 
Co-I (A.) -19.09 -21.66 36.0 -26.68 36.0 
+ 00 + OO 
H2 (Lr.) 15.28 14.72 11.0 15.28 28.0 
15.94 15.43 
Corn sales (Bu.) 1.05 1.02 4,119 0.0 
1.35 
CC0L-2"II]t (A") -20.25 -20.74 58.5 -20.73 58.2 
+ 00 -19.91 
PSCg (Hd.) 22.67 22.42 42.0 22.64 50.0 
22.75 22.99 
(U)HLS (LSU) -20.78 4.0 CCOMM2-III -15.29 0.3 
17.51 -15.00 -14.52 
M0-IV (A.) -9.68 -14.81 24.2 -21.71 24.2 
3.71 + 00 
(B)S.C. (T.) -0.82 -39.95 59.5 -4.78 63.0 
0.0 0.0 
Shadow prices 
Capital 0.353 0.189 
LC-I 66.57 70.37 
LC-II 42.41 46.40 
LC-III 38.04 41.84 
LC-IV 5.13 12.03 
Corn 1.05 1.06 
Hay 13.58 14.80 
Soybeans 2.20 2.20 
Pasture, H.E. 10.72 13.84 
HLS — — 27.98 
BPS 10.48 14.19 
Corn silage 1.79 1.59 
s.c. 1.11 0.97 
^Detail entries may not add to the dollar values of these totals due 
to rounding. 
Table 54. (Continued) 
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Program Price Activity Price Activity 
Enterprises prices range Activity level and price range level 
changes 
Income 10,173 10,516 11,200 
Capital 15,000 20,000 30,000 
CCOMj-II -15.83 -15.75 26.5 30.0 -15.75 36.5 
-12.29 + 00 
(B)HEF -23.53 -49.94 26.0 38.0 -49.94 61.0 
0 .0  0.0 
MYSg 20.15 19.66 13.0 16.0 19.66 21.0 
20.98 20.98 
Co-I  -19.09 -32.46 36.0 36.0 -32.46 36.0 
+ OO +  oo 
h2 15.28 14.72 41.0 53.0 14.72 76.0 
16.92 16.92 
Buy corn -1 .10 -1.24 2,215 4,626 -1.24 9,449 
-0.87 -0.85 
CCOL_2-HI -20.25 -20.62 58.5 58.5 -20.62 58.2 
+ oo 9 .65 
PSCg 22.67 22.11 33.0 29.0 22.11 21.0 
22.75 22.75 
C C 0L-2"H -19.35 -22.57 10.0 6 .5  CCOMM2-III -15.48 0 .3  
-19.11 -15.00 -14.63 
M0-IV -9 .68 -21.39 24.2 24.2 -21.37 24.2 
+ oo +  00 
S.C. -0 .82 -45.17 55.0 57.0 -44.97 53.5 
0 .0  0.0 
Shadow prices 
Capital 0.069 0.068 
LC-I 83.03 83.02 
LC-II  56.11 56.34 
LC-III  51.62 51.61 
LC-IV 11.71 11.69 
Corn 1.18 1.18 
Hay 17.15 17.42 
Soybeans 2.20 2.20 
Pasture, H.E .  12.97 12.96 
HLS 25.14 25.14 
BFS 11.91 11.86 
Corn silage 1.48 1.48 
S.C.  0 .87 0.87 
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Table 55. Program I-C 
Program Price Activity Activity and Price Activity 
Enterprises prices range level price changes ranee level 
Income8 6825 7141 
Capital* 5000 6500 
Co-I (A.) -13.13 -16.25 36.0 -16.26 36.0 
+ oo 54.44 
CCOL-2-II (A.) -16.00 -18.47 36.5 -18.32 36.5 
+ oo 50.67 
CSOMi-III (A.) -11.74 -16.04 58.5 -16.09 58.5 
+ 03 29.80 
M0-IV (A.) -1.24 -7.38 24.2 -0.61 24.2 
+ 00 + 00 
Corn sales (Bu.) 1.05 0.98 2220 0,98 732 
1.22 1.22 
Bean sales (Bu.) 2.20 1.51 366 1.50 366 
2.43 2.44 
H2 (Lr.) 15.28 14.64 15.0 15.28 22.0 
17.75 19.09 
CCFh (Hd.) 21.90 20.49 9.0 20.25 8.0 
24.42 24.27 
(U)HLS (LSU) -23.70 0.0 (B)HEF -46.50 
-23.53 0.0 7.0 
(U)BFS (BSU) -7.79 20.0 -3.26 23.0 
21.49 25.62 
Shadow prices 
Capital 0.366 
LC-I (A.) 50.31 
LC-II (A.) 33.97 
LC-III (A.) 30.46 
LC-IV (A.) 6.14 
Corn (Bu.) 1.05 
Hay (T.) 8.96 
Soybeans (Bu.) 2.20 
Pasture, H.E. 
(T.) 7.12 
HLS (LSU) 
BPS (BSU) 
0.21 
52.37 
36.47 
33.02 
8.37 
1.05 
10.03 
2.20 
8.97 
28.47 
aDetail entries may not add to the dollar values of these totals due 
to rounding. 
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Table 55. (Continued) 
Program Price 
Enterprises prices range Activity levels 
Income 7,393 7,575 
Capital 10,000 15,000 
Co-I -13.13 -13.64 43.1 56.0 
4- oo 
CC0T „-II -16.00 -16.55 43.7 56.8 
L-2 + „ 
CSOMi-III -11.74 -11.77 70.1 91.0 
+ oo 
M0-IV -1.24 -2.07 29.0 37.6 
+ oo 
Buy land -40.21 -40.34 31.7 88.8 
-25.01 
Bean sales 2.20 2.19 438 569 
2.83 
H2 15.28 14.64 30.0 39.0 
15.30 
CCFh 21.90 21.87 9.0 12.0 
26.95 
(B)HEF -23.53 -43.54 15.0 24.0 
0.0  
(U)BFS — -8.13 21.0 16.0 
0.17 
Shadow prices 
Capital 0.036 
LC-I 65.80 
LC-II 48.37 
LC-III 39.36 
LC-IV 9.46 
Corn 1.05 
Hay 9.95 
Soybeans 2.20 
Pasture, H.E. 9.77 
HLS 24.38 
BFS 
Table 55. (Continued) 
Program Price Activity Activity and Price Activity 
Enterprises prices range level price changes range level 
Income 7,704 7,773 
Capital 20,000 27,000 
CO-I -13.13 -17.29 64.6 -17.28 81.1 
4.48 4.47 
CCOl_2-II -16.00 -2O.il 65.5 -20.11 82.2 
1.38 1.37 
CSOMi-III -11.74 -16.04 40.8 -16.04 51.2 
-10.76 -10.76 
CC°L_2"III -16.08 -17.16 64.2 -17.15 80.6 
-10.73 -10.72 
M0-IV -1.24 -7.44 43.4 -7.43 54.5 
25.00 24.98 
Buy land -40.21 -41.15 127.2 -41.14 200.4 
-36.25 -36.25 
Bean sales 2.20 1.51 255 1.51 320 
2.36 2.36 
H4 15.28 15.28 27.0 15.28 34.0 
16.05 16.05 
CCFH 21.90 21.36 7.0 21.36 8.0 
22.85 22.85 
(B)HEF -23.53 -28.57 38.0 -28.57 52.0 
0.0 0.0 
(U)BFS - — -5.14 25.0 -5.14 22.0 
8.58 8.58 
(H)MJ labor -1.25 -1.73 37.0 -1.73 180 
-0.68 -0.68 
Shadow prices 
Capital 0.01 0.0 
MJ labor 1.26 1.26 
LC-I 64.22 64.22 
LC-II 47.72 47.72 
LC-III 38.52 38.52 
LC-IV 7.80 7.80 
Corn 1.05 1.05 
Hay 11.95 11.95 
Soybeans 2.20 2.20 
Pasture, H.E. 8.23 8.23 
HLS 23.76 23.76 
BFS — — — — 
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Table 56. Program II-C 
Program Price Activity Activity and Price Activity 
Enterprises prices range level price changes range levels 
Income* 7,946 8,544 9,060 
Capital® 5,000 7,500 10,000 
C0-I (A.) -19.09 -22.38 36.0 -21.96 36.0 36.0 
52.51 13.86 
CCOL.2-II (A.) -19.35 -19.66 36.5 -23.03 14.2 11.8 
-17.89 -19.03 
CCOMM9-III -15.00 -15.20 2.8 CCOM.-II -15.84 22.3 24.7 
(A J -12.29 -15.51 -13.98 
CC0L-2-111 -20.25 -20.56 55.7 -20.73 55.7 55.7 
(A.) -19.76 0.0 
(U)LC-IV (A.) -4.21 22.0 CCFH 21.61 7.0 6.0 
7.79 21.90 24.97 
M0-IV (A.) -9.68 -17.47 2.2 -10.63 24.2 24.2 
-5.47 + » 
Corn sales 1.05 0.98 6,396 0.95 3,831 1,250 
(Bu.) 1.36 1.11 
H2 (Lr.) 15.28 14.69 13.0 15.28 22.0 34.0 
17.00 15.48 
(U)HLS (LSU) -22.66 2.0 (B)HEF -48.56 7.0 19.0 
24.21 -23.53 -17.28 
(U)BFS (BSU) -6.98 36.0 -6.30 24.0 25.0 
CO 1.58 
Shadow prices 
Capital 0.357 0.206 
LC-I (A.) 66.49 69.38 
LC-II (A.) 42.33 45.26 
LC-III (A.) 37.96 41.02 
LC-IV (A.) — — 0.96 
Corn (Bu.) 1.05 " 
Hay (T.) 14.01 14.22 
Soybeans (Bu.) 2.41 2.49 
Pasture, H.E. 
(T.) 7.73 7.43 
HLS (LSU) 28.38 
BFS (BSU) -- - -
^Detail entries may not add to the dollar values of these totals due 
to rounding. 
Table 56. (Continued) 
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Enterprises 
Program 
prices 
Price 
range Activity level 
Activity Price 
and price range 
changes 
Activity 
level 
Income 9,841 10,542 11,773 
Capital 15,000 20,000 30,000 
V1 -19.09 -22.47 43.6 53.6 -22.61 73.6 
13.87 24.20 
CC0L_2™11 -19.35 -24.50 12.8 15.7 -20.96 46.2 
-19.09 -19.05 
COOM^-II -15.51 -15.79 31.4 38.6 -15.81 28.4 
-13.74 -13.88 
CCQL-Z-HI -20.25 -20.69 70.8 87.1 -20.72 119.6 
0.0 6.36 
CCFH 21.90 21.54 7.0 9.0 (U)LC-IV -1.14 34.7 
25.70 13.33 
M0-IV -9.68 -10.84 29.3 36.0 -24.02 14.7 
+ 00 -8.53 
Buy land -40.21 -47.85 33.7 78.1 -44.42 167 
-32.79 -30.47 
h2 15.28 15.28 48.0 59.0 h4 15.28 43.0 
15.58 15.28 30.14 
(B)HEF -23.53 -48.56 33.0 44.0 -31.21 71.0 
-15.49 0.0 
(U)BFS — — -8.77 24.0 21.0 -1.92 36.0 
1.94 15.58 
(U)MJ labor - ~ -3.99 122 30.0 (H)MJ labor -4.39 92.0 
0.70 -1.25 -0.62 
Shadow prices 
Capital 0.14 0.116 
LC-I 76.25 74.69 
LC-II 50.70 49.96 
LC-III 46.34 45.55 
LC-IV 1.16 - -
Corn 1.12 1.13 
Hay 15.69 17.25 
Soybeans 2.67 2.71 
Pasture, H. E. 7.17 6.35 
HLS 26.83 26.25 
BFS — — — * 
MJ labor — — 1.40 
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Table 57. Program III-C 
Program Price Activity Activity and Price Activity 
Enterprises prices range level price changes range level 
Income8 7405 7861 7869 
Capital* 5000 6400 6500 
Co-I (A.) -13.13 -16.24 36.0 -21.59 36.0 36.0 
+ 06 -2.98 
CC0L_2~II (A.) -16.00 -22.34 36.5 -21.33 36.8 37.2 
+ 00 -5.98 
(U)LC-IV (A.) -1.08 2.3 CC0L„2-III -16.87 2.4 1.3 
10.05 -16.08 -13.31 
CSOMi-III (A.) -11.74 -12.39 58.5 -14.17 56.6 58.3 
+ 00 -11.04 
H2 (Lr.) 15.28 15.28 8.0 15.28 15.0 15.0 
17.37 15.91 
PSCg (Hd.) 22.67 22.53 51.0 22.39 49.0 50.0 
86.54 22.74 
Corn sales 1.05 0.96 1307 MYSS 20.03 2.0 1.0 
(Bu.) 1.07 20.15 20.56 
Bean sales 2.20 2.10 366 1.81 354 364 
(Bu.) 2.43 2.31 
M0-IV (A.) -1.24 -11.29 21.9 -12.16 24.4 24.6 
-0.16 13.89 
(U)HLS (LSU) -23.88 7.0 Buy land -45.10 1.3 2.9 
14.53 -40.21 -37.93 
(B)S.C. (T.) -0.82 -8.81 62.5 -47.83 63.0 62.5 
0.31 0.0 
Shadow prices 
Capital 0.383 0.079 
MJ labor (Hr.) 
LC-I (A.) 50.09 68.39 
LC-II (A.) 33.70 50.27 
LC-III (A.) 23.57 40.86 
LC-IV (A.) 0.0 10.43 
Corn (Bu.) 1.05 1.27 
Hay (T.) 3.49 11.09 
Soybeans (Bu.) 2.20 2.20 
Pasture, H.E. 1.56 10.69 
HLS (LSU) — 5.46 
BPS (BSU) 24 . 29 9 . 24 
Corn silage 1.82 1.51 
S.C. 1.13 0.88 
aDetail entries may not add to the dollar values of these totals due 
to rounding. 
Table 57. (Continued) 
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Enterprises 
Program 
prices 
Price 
range Activity levels 
Income 7,890 7,998 8,035 
Capital 7,000 10,000 11,000 
V1 -13.13 -21.35 37.9 44.8 47.1 
70.62 
CC0L_2~II -16.00 -21.61 38.4 45.4 47.8 
66.65 
CC0L_2~IH -16.08 -20.26 2.3 15.4 19.9 
-13.31 
CSOMi-III -11.74 -14.17 59.3 57.4 56.7 
-7.77 
H2 15.28 15.28 16.0 22.0 25.0 
15.91 
PSCg 22.67 22.39 51.0 51.0 51.0 
86.71 
(B)HEF -23.53 -40.31 1.0 7.0 10.0 
-3.60 
Bean sales 2.20 2.84 371 359 354 
2.31 
1 <
 
-1.24 11.33 25.5 30.1 31.7 
123.55 
Buy land -40.21 -43.75 8.5 39.0 49.3 
-21.37 
(B)S.C. -0.82 -48.52 62.5 62.5 62.5 
0.0 
(U)MJ labor -6.63 111.0 54.0 34.0 
0.70 
(U)SON labor -1.50 179.0 119.0 100.0 
0.10 
Shadow prices 
Capital 0.036 
MJ labor - — 
LC-I 65.81 
LC-II 48.39 
LC-III 39.34 
LC-IV 9.42 
Corn 1.22 
Hay 9.91 
Soybeans 2.20 
Pasture, H.E. 9.73 
HLS 24.38 
BPS 16.85 
Corn silage 1.45 
S.C. 0.85 
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Table 57. (Continued) 
Program Price 
Enterprises prices range Activity levels 
Income 8,102 8,126 
Capital 13,000 15,000 
Co-I -13.13 -17.14 51.7 56.1 
80.79 
CC0L-2"11 -16.00 -19.96 52.4 56.9 
76.69 
CCOl„2-I]CI -16.08 -18.86 28.6 37.2 
-15.76 
CSOM^-III -11.74 -12.03 55.4 54.1 
-8.13 
H4 15.28 15.28 14.0 17.0 
15.35 
PSGS 22.67 22.63 51.0 51.0 
87.02 
(B)HEF -23.53 -29.19 14.0 18.0 
-21.27 
Bean sale» 2.20 2.15 346 338 
2.78 ?
 
1 <
 
-1.24 -7.22 34.7 37.7 
138.71 
Buy land -40.21 -41.11 69.7 89.5 
-19.08 
(B)S.C. -0.82 -6.66 62.5 62.5 
0.0 
Hire MJ labor 1.25 -1.42 4.0 41.0 
-0.68 
(U)SON labor -0.08 62.0 24.0 
0.18 
Shadow prices 
Capital 0.012 
MJ labor 1.27 
LC-I 63.90 
LC-II 47.45 
LC-III 38.28 
LC-IV 9.81 
Corn 1.24 
Hay 11.80 
Soybeans 2.20 
Pasture, H.E. 10.06 
HLS 23.81 
BPS 11.75 
Corn silage 1.58 
S.C. 0.83 
Table 57. (Continued) 
Program Price Activity Activity and Price Activity 
Enterprises prices range level price changes range level 
Income 8,144 8,153 
Capital 16,700 17,735 
CO-I -13.13 -17.14 59.6 -18.38 60.9 
26.21 -3.93 
CC0L»2"H -16.00 -19.96 60.4 -21.18 61.8 
22.82 -6.92 
CC0L_2-III -16.08 -16.65 49.4 -16.65 64.3 
-15.76 -9.81 
CSOMi-III -11.74 -12.03 47.4 -16.34 34.7 
-11.07 -11.07 
H4 15.28 15.28 19.0 15.27 21.0 
15.35 15.49 
PSCS 22.67 22.63 47.0 22.41 37.0 
22.74 22.74 
(B)HEF -23.53 -25.86 22.0 -25.86 26.0 
-21.27 -16.88 
Bean sales 2.20 2.15 296 1.46 217 
2.31 2.31 
M*-IV -1.24 -7.22 0.0 -0.91 40.9 
57.38 12.47 
Buy land -40.21 -41.11 104.7 41.39 110.8 
-31.36 -38.14 (B)S.C. -0.82 -6.66 61.5 -29.13 59.0 
0.0 0.0 
Hire MJ labor 1.25 -1.42 63.0 -1.83 62.0 
0.0 0.0 
MYSg 20.15 20.03 3.0 20.03 10.0 
20.20 20.70 
Shadow prices 
Capital 0.01 0.0 
MJ labor 1.26 1.25 
LC-I 63.67 63.34 
LC-II 47.36 47.28 
LC-III 38.16 38.02 
LC-IV 9.65 8.35 
Corn 1.24 1.25 
Hay 11.80 11.87 
Soybeans 2.20 2.20 
Pasture, H.E. 9.91 8.72 
HLS 23.73 23.53 
BPS 10.73 9.52 
Corn silage 1.75 2.13 
S.C. 0.83 0.82 
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Table 58. Program IV-C 
Program Price Activity Activity and Price Activity 
Enterprises prices range level price changes range level 
Income8 8,968 9,786 
Capital3 6,500 10,000 
o
°
 
i H
 
>
 
-19.09 -25.52 36.0 -26.68 36.0 
47.91 -0.13 
CCOMI-II (A.) -15.51 -15.90 17.4 -15.83 36.5 
-14.62 3.20 
CCOL_2-II (A.) -19.35 -20.24 19.1 CCOMM2-IH -15.29 0.3 
-18.96 -15.00 -14.52 
CCOL„2-III (A.) -20.25 -20.73 58.5 -20.73 58.2 
20.94 -19.91 
M0-IV (A.) -9.68 -14.81 24.2 -21.71 24.2 
90.15 18.57 
Corn sales (Bu.) 1.05 1.02 4,119 0.0 
1.17 
H2(Lr.) 15.28 15.28 11.0 15.28 28.0 
15.94 15.43 
PSCg (Hd.) 22.67 22.42 42.0 22.64 50.0 
22.75 22.76 
NYSg (Hd.) 20.15 20.02 6.0 20.01 1.0 
20.51 20.18 
(U)HLS (LSU) -20.78 4.0 (B)HEF -32.14 13.0 
17.51 -23.53 -18.88 
(B)S.C. (T.) 0.82 -39.95 59.9 -4.78 63.0 
0.0 0.0 
(U)MJ labor (Hr.) -0.76 141 -0.63 119 
0.93 0.18 
(U)SON labor (Hr.) -0.43 170 -0.40 137 
0.13 
Shadow prices 
Capital 0.353 0.189 
MJ labor (Hr.) —  -
SON labor (Hr.) —  - - -
LC-I (A.) 66.57 70.37 
LC-II (A.) 42.21 46.40 
LC-III (A.) 38.04 41.84 
LC-IV (A.) 5.13 12.03 
Corn (Bu.) 1.05 1.06 
Hay (T.) 13.58 14.80 
Soybeans (Bu.) 2.20 2.20 
Pasture, H.E. 10.72 13.84 
HLS (LSU) —  - 27.98 
BPS (BSU) 10.48 14.19 
Corn silage (T.) 1.79 1.59 
S.C. (T.) 1.11 0.97 
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Table 58. (Continued) 
Program Price Activity Price Activity 
Enterprises prices range Activity level and price range level 
changes 
Income 9,948 10,550 10,881 
Capital 11,000 15,000 17,200 
Co-I -19.09 -29.55 37.2 45.2 -30.25 49.7 
-5.20 11.76 
CCOMrII -15.51 -15.80 23.8 27.3 -15.81 29.2 
-14.70 -13.34 
ccoL_2-n -20.25 -20.22 13.9 18.6 -21.65 21.2 
-19.06 -19.05 
CCOL„2-III -20.25 -20.70 60.4 73.5 -20.71 80.7 
-11.71 -1.29 
M0-IV -9.68 -21.58 25.0 30.4 -18.99 33.4 
11.01 36.28 
Buy land -40.21 -57.04 5.3 41.0 -55.51 60.7 
-37.09 -33.27 
H2 15.28 15.28 32.0 40.0 «4 15.28 3.0 
16.95 15.28 15.28 
PSCg 22.67 22.42 37.0 45.0 22.22 49.0 
22.76 22.85 
MYSg 20.15 20.04 10.0 5.0 19.86 2.0 
21.00 20.81 
(B)HEF -23.53 -29.99 17.0 25.0 -40.39 30.0 
0.0 0.0 
(B)S.C. 0.82 -50.57 59.0 62.0 -47.16 63.0 
0.0 0.0 
(U)MJ labor -0.47 123 48.0 0.0 
0.78 
(U)SON labor -0.30 153 65.0 -0.09 17.0 
0.11 0.11 
Shadow prices 
Capital 0.15 0.135 
MJ labor — — 0.78 
SON labor — - — -
LC-I 74.44 73.90 
LC-II 49.31 49.14 
LC-III 44.99 44.79 
LC-IV 11.95 9.31 
Corn 1.10 1.11 
Hay 15.31 16.25 
Soybeans 2.20 2.20 
Pasture, H.E . 13.58 11.94 
HLS 27.07 26.70 
BFS 13.51 12.58 
Corn silage 1.56 1.64 
S.C. 0.94 0.93 
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Table 58. (Continued) 
Program Price Activity Activity and Price Activity 
Enterprises prices range level price changes range level 
Income 10,979 11,172 12,105 
Capital 18,000 20,000 30,000 
c0-i -19.09 -30.81 51.2 -32.16 55.1 74.3 
17.93 -2.90 
CCOMI-II -15.51 -15.82 29.8 -15.82 31.4 38.8 
-12.26 -8.13 
ccoL_2-n -20.25 -22.79 22.1 -27.20 24.4 36.5 
-19.04 -19.04 
CC0L-2-III -20.25 -20.72 83.3 -20.72 89.5 120.6 
2.51 -10.30 
MQ-IV -9.68 -16.92 34.4 -9.92 35.9 39.8 
45.49 -3.28 
Buy land -40.21 -54.26 67.7 -51.12 84.8 170.4 
-31.88 -36.56 
H4 15.28 15.28 23.0 15.27 26.0 37.0 
16.25 15.50 
PSCS 22.67 22.30 50.0 22.64 51.0 51.0 
22.95 23.00 
MYSS 20.15 19.72 1.0 (U)LC-IV -6.08 1.1 10.2 
20.66 0.24 
(B)HEF -23.53 -48.36 32.0 -43.40 36.0 59.0 
0.0 -22.56 
(B)S.C. 0.82 -44.45 62.5 -2.89 63.0 63.0 
0.0 0.0 
(H)MJ labor -1.25 -3.45 15.0 -1.33 49.0 210 
-0.61 0.15 
(U)SON labor -0.09 4.0 (H)SON labor -1.30 32.0 194 
1.41 -1.25 -0.03 
Shadow prices 
Capital 0.123 0.093 
MJ labor 1.40 1.37 
SON labor — — 1.37 
LG-I 73.48 73.00 
LC-II 49.02 49.09 
LC-III 44.64 44.66 
LC-IV 7.22 --
Corn 1.12 1.15 
Hay 17.00 18.20 
Soybeans 2.20 2.20 
Pasture, H.E . 10.64 6.23 
HLS 26.41 25.73 
BFS 11.84 7.52 
Corn silage 
C n 1.71 n oo 3.02 N QO 
